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This  report  covers  work  performed  during  the  period  1  July  1962 
throuich  30  June  1964  under  contract  between  the  Office  of  Civil  Defense 
and  the  National  Ac a deny  of  Scieocas,  with  the  U.  S.  Forest  Service,  the 
National  Bureau  of  Standards,  and  the  National  Science  Foundation  as  co¬ 
sponsors.  On  l  July  1964,  the  National  Science  Foundation  entered  Into  a 
separate  contract  with  the  National  Academy  of  Sciences,  and  the  Office  of 
Civil  Defense  continued  its  contract  with  the  Forest  Service  and  the  National 
Bureau  of  Standards  as  co-sponsors. 

OFFIAH  ON  FLAMBEAU 

On  6  November  1962,  the  Director  of  Research  of  the  Office  of 
Civil  Defense,  sent  a  letter  to  the  Comalt  tee  on  Fire  Research  asking  for 
assistance  on  a  project  entitled  "Operation  Flaabeau.**  (Appendix  A) 

Thr  Research  Directorate  of  the  OCD  had  been  "exploring  (he  pos¬ 
sibilities  of  an  effective  research  approach  to  the  ness  fire  problem,  a 
most  controversial  area  among  both  authorities  and  layman  Interested  in 
civil  defense.  The  need  for  definitive  information  on  the  nature  of  fire 
storms  and  conf lagrsclons  in  order  to  develop  countermeasures  snd  design 
requirements  for  shelters  Is  pressing.  Although  a  number  of  projects  are 
being  pursued  In  (his  area,  it  is  believed  that  novel  experimental  plana 
must  be  developed  If  major  progress  is  to  occur....  It  appears  feasible 
to  produce  n  mass  fire  ever  at  least  one  square  mile  under  controlled  snd 
Instrumented  condition^.” 

The  Corrut tee  on  Fire  Research  met  In  the  Pentagon  on  27  November 
1962  for  briefing  on  Operation  Flaabeau  by  the  OCD  snd  to  hear  reports  of 


so‘-e  work  already  sponsored  by  OCD. 
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In  che  briefing.  OCD  divided  Its  present  sponsored  work  Into 
three  cstegorles: 

1)  Basic  research  -  review  of  weapons  tactics,  fire  charac¬ 
teristics,  vulnerability,  psychological  and  physiological 
effects  of  fire  on  personnel. 

2)  Count erne as ures  -  attenuation  of  thermal  radiation  and 
reduction  of  vulnerability. 

3)  Control  measures  -  detection,  command  problems,  operational 
analysis,  training  methods  and  flra-flghtlng  techniques. 

In  particular,  the  OCD  mentioned  projects  on  the  interrelation  and  Inter¬ 
actions  of  mass  fire  and  envlronamnt;  a  fire  spread  model  Input  data  for  - 
the  computer  program;  and  a  large  project  on  prevention  end  control  of  mass 
fires  having  four  areas  -  first,  an  evaluation  of  fire  development  and  spread 
In  urban  areas  (mainly  historical);  second,  determination  of  required  fire 
control  by  studying  fire  development  and  extinguishing  media  and  equipment; 
third,  evaluation  of  effectiveness  of  personnel  and  fire  control  efforts, 
both  In  ordinary  situations  and  then  as  applied  to  life  In  shelters;  and 
fourth,  reduction  of  fire  vulnerability  in  urban  areas,  studying  actual 
shelters  of  various  sizes  and  various  structural  types  and  analysing  for 
the  type  of  fire  protection  system  needed.  One  other  small  project  was 
described  -  fire  environment  analyses,  a  model  approach  to  an  understanding 
of  the  fire  column  by  measuring  temperature  velocity  and  gas  composition 
with  the  gas  column. 

This  was  the  background  against  which  Operation  Flambeau  was 
discussed.  The  Forest  Service  had  Informed  the  OCD  that  it  could  supply  a 
"big”  fire  when  needed;  this  would  be  a  continuation  of  the  Forest  Service 
project  on  mass  fire  and  environment.  The  sire  of  the  fires  would  be  In¬ 
creased  to  60  acres  and  after  that  to  the  one  square  mile. 


{ 
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Wi'.aL  was  not  known  was  what  questions  could  be  answered  through 
mass  fire  usiiii^,  how  big  the  fire  should  be  and  how  many  fires  would  be 
needed.  Very  little  Is  known  about  what  is  meant  by  the  word,  “fire  storm,” 
The  Chairman  mentioned  some  of  the  unknowns;  -  it  is  possible  that  a  fire  of 
enormous  extent  might  well  not  involve  large  velocities;  it  is  not  own 
whether  atmospheric  lapse  rate,  or  "circulation,11  or  what,  is  needed  to 
produce  fire-storm  conditions;  the  proper  design  of  a  large  experiment  to 
study  fire  storms  is  unknown.  Tnere  may  be  a  temptation  to  assume  that  there 
is  already  a^ailaoie  a  system,  of  equations  expressing  vertical  and  radial 
force  balances,  mass  transfer  phenomena,  heat  transfer  phenomena,  and  other 
items;  but  this  is  not  so.  The  fundamentals  of  large  fires  may  not  be  pro¬ 
ductive  within  a  stated  length  of  time;  but  they  are  essential  if  the  answer 
fs  to  be  found.  These  are  problems  of  a  complexity  that  force  the  support 
of  a  significant  amount  of  pure  analysis. 

The  Director  of  Research  of  CCD  had  stated  In  his  letter  of 
6  November  that  there  was  need  for  "def Ini t ive  information  on  the  nature 
of  fire  storms  and  conflagrations  in  order  to  develop  countermeasures  and 
design  requirements  for  shelters."  The  Committee  agreed  that  this  was  most 
desirable  but  could  not  see  how  any  prognosis  could  be  made  on  the  length  of 
time  to  acquire  it. 

In  the  course  of  the  general  discussion  that  followed,  many 
questions  were  posed  and  the  Chairman  of  the  Committee  on  Fire  Research 
listed  a  number  of  questions  for  which  answers  would  be  needed  in  toto  or 
in  part  before  a  large  experimental  fire  could  be  set  with  any  hope  of  simula¬ 
tion  and  even  then  it  would  be  experimentally  experimental.  He  summed  up 
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the  discussion  by  saying  "I  do  not  want  to  be  misunderstood.  My  viewpoint 
is  that  an  informed  pessimism  is  the  best  atmosphere  for  the  design  of  a 
good  experiment." 

In  closing  the  Chairman  indicated  that  the  operation  of  such  a 
project  as  Flambeau  should  be  in  charge  of  a  full-time,  hard-wcrking  group. 
He  stated  that  the  Committee  would  gladly  do  what  it  could  on  the  problem. 

On  15  January  1963,  Mr.  Christian  In  a  letter  to  the  Executive 
Secretary  of  the  Committee  on  Fire  Research  presented  the  following  ques¬ 
tions  as  a  restatement  of  what  OCD  would  like  to  have  from  the  Committee: 

1)  What  are  the  Committee's  comments  of  the  present  state 
of  OCD' s  fire  research  program  and  the  approach  to  It? 

2)  What  specific  problems  could  be  solved  by  short-term 
research  studies? 

3)  What  mass  fire  testing  is  desirable  for  our  research 
problems? 

4)  What  are  the  Committee's  ideas  of  the  type  of  organizational 
structure  that  would  be  required  to  undertake  whatever  mass 
fire  testing  is  desirable? 

In  a  follow-up  letter  on  23  January,  attention  was  called  to  the  third 
question  to  note  that  OCD  had  changed  from  "asking  advice  on  a  one-square 
mile  fire,  per  se.  to  what  mass  fire  (or  large  fire)  testing  is  desirable." 

On  18  January,  the  Committee  sent  a  letter  to  some  thirty  persons 
interested  in  lire  research,  posing  five  questions  designed  tc  bring  in 
opinions  that  would  prove  helpful  in  planning  Operation  Flambeau, 

1)  Has  our  measurement  capability  with  fires  of  smaller  size 
developed  to  the  state  that  we  are  able  to  technically 
characterize  them? 

2)  if  so,  do  we  have  sufficient  understanding  of  their  behavior 
to  describe  the  variables  which  must  be  controlled  to  achieve 
reproducibility? 
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3)  To  what  extent  can  the  behavior  of  experimental  fires  of  this 
type  be  reproduced  at  different  times  and  with  differing  fuel 
variables? 

4)  Has  there  been  any  systematic  study  of  the  Influence  of  ambient 
weather,  including  wind  conditions  and  lapse  rate,  on  the  be¬ 
havior  of  such  experimental  fires? 

5)  Do  we  have  any  basis  for  correlating  the  behavior  of  wild  land 
fires  with  those  of  urban  character? 

The  letter  requested  that  the  Committee  be  furnished  with  references  to  or 
preferably  copies  of  reports  or  papers  on; 

1)  Technical  studies  of  outdoor  fires. 

2)  Results  of  analysis  of  experimental  or  natural  outdoor  fires, 
especially  those  studies  directed  toward  finding  the  control¬ 
ling  variables. 

3)  Laboratory-type  fires  in  which  an  attempt  has  been  made  to 
relate  such  fires  to  behavior  of  large  area  outdoor  fires. 

On  29  January,  several  members  of  the  Committee  on  Fire  Research 
met  with  the  Chairman  in  Cambridge,  Massachusetts  to  discuss  a  reply  to  the 
request  of  OCD  in  connection  with  Operation  Flambeau.  As  a  result  of  this 
meeting,  on  30  January  the  Chairman  wrote  a  letter  to  the  Director  for  Re¬ 
search  of  OCD  stating  his  personal  views.  (Appendix  B) .  Several  members 
of  the  Committee  also  wrote  to  the  Director  of  Research  sending  their  personal 
opinions . 

On  5  April  1963,  a  meeting  of  the  Committee  was  held  in  Washington, 
D.  C.  for  further  discussion  of  Operation  Flambeau  and  the  drafting  of  a 
formal  answer  for  the  Office  of  Civil  Defense. 

This  letter,  dated  17  July  1963,  signed  by  all  members  of  the 
Committee  on  Fire  Research  and  addressed  to  Mr.  Walmer  E.  Strope,  Director 
for  Research,  Office  of  Civil  Defense,  was  submitted  to  Mr.  Strope  by 


Dr.  S.  D.  Cornell.  Executive  Officer,  National  Academy  of  Sciences  on  19  July 
1963.  (Appendix  C) 

"A  STUDY  OF  FIRE  PROBLEMS"  (Report  of  a  Sumner  Study  arranged  by  the 

Committee  on  Fire  Research.  Held  in  Woods 
Hole,  Massachusetts  in  1961) 

This  report  had  wide  distribution  and  its  recommendations  were 
reviewed  and  considered,  favorably  and  unfavorably,  in  many  places.  Among 
them  was  the  Federal  Council  for  Science  and  Technology  which  referred  the 
report  to  the  Department  of  Commerce  for  further  consideration  of  the  con¬ 
clusions  and  recommendations  therein.  (Appendix  D) 

A  meeting  of  the  Fire  Research  Conference  had  been  held  on  14  June 
1962,  attended  by  the  Assistant  Secretary  for  Science  and  Technology  of  the 
Department  of  Commerce  who  asked  at  that  time  for  written  comments  on  the 
recommendations  of  the  Woods  Hole  Report.  A  subcommittee  of  the  government- 
connected  members  of  the  Conference  was  appointed  by  the  Chairman  of  the 
Conference  to  study  the  report,  look  at  what  was  recommended,  assess  the 
reaction  of  their  iespective  agencies  to  the  recommendations,  Jecide  how 
much  of  this  should  be  done,  and  what  the  priorities  should  be.  Dr.  Richard 
Tuve  of  the  Naval  Research  Laboratory  was  appointed  Chairman  of  this 
subconmittec . 

In  August  1962,  the  Assistant  Secretary  of  the  Department  of 
Commerce  wrote  the  Chairman  of  the  Committee  on  Fire  Research:  "In  connection 
with  the  Department’s  responsibility  to  establish  a  program  to  increase 
Federal  support  and  participation  in  the  Nation’s  fire  research  efforts,  I 
have  asked  Dr.  i.  C.  Schoonover,  Associate  Director,  National  Bureau  of 
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Standards,  to  assist  me  in  formulating  a  plan  to  implement  the  recommendations 
of  the  Committee  on  Fire  Research." 

From  time  to  time.  Dr.  Schoonover  conferred  with  members  of  the 
Committee  on  Fire  Research  and  the  National  Bureau  of  Standards  Included  In 
its  FY  '64  budget  a  proposed  fire  technology  program. 

The  House  Appropriations  Committee  held  closed  sessions  on  the 
budget  and  there  appeared  to  be  strong  opposition  to  the  program  outline  by 
the  National  Bureau  of  Standards. 

On  4  April  1963,  Dr.  Schoonover  called  a  meeting  at  the  National 
Bureau  of  Standards  for  the  purpose  of  attempting  to  clear  up  the  apparent 
misunderstanding  regarding  the  proposed  fire  technology  program.  Some 
members  of  the  Committee  on  Fire  Research  attended,  together  with  repre¬ 
sentatives  of  diverse  Interests  In  the  fire  problem.  It  seemed  that  the 
misunderstanding  of  the  program  stemmed  back  to  an  early  draft  of  a  survey 
conducted  in  April  1962,  Intended  only  to  be  tentative  and  for  use  in  further 
study.  Of  the  program  resulting  from  Dr.  Schoonover's  subsequent  work, 

Dr.  Schoonover  said  "the  program  curre>  tly  proposed  by  the  National  Bureau 
of  Standards  was  drafted  after  many  discussions  with  Individuals  In  the 
fire  technology  field  and  it  differs  significantly  from  the  earlier  drafted 
program.  The  currently  proposed  program  is  aimed  solely  at  providing 
assistance  to  existing  organizations  which  are  conducting  effective  programs 
to  reduce  losses  resulting  from  unwanted  fires.  It  is  our  belief  that  pro¬ 
viding  support  to  these  groups  would  be  the  most  effective  and  efficient 
means  for  providing  Federal  assistance  to  this  national  problem." 
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Dr.  Si-Moouovei  explained  that  after  the  initial  survey,  the 
Department  of  Commerce  prepared  a  three -pronged  program;  (1)  to  increase 
support  of  the  work  of  the  Bureau  of  Standards  in  fire  research  including 
a  full-time  director;  (2)  suppoi :  In  the  amount  of  $500,000  to  provide  the 
Bureau  with  capability  for  contract  research  In  a  number  of  areas  in  which 
the  Bureau  is  not  capable  of  work;  (3)  explore  the  possible  establishment 
of  a  regional  fire  center  at  a  university  as  a  test  case  to  see  if  it  would 
serve.  The  total  budget  suggested  was  $1,200,000;  500  thousand  for  the 
Bureau's  work;  500  thousand  for  contract  work;  and  200  thousand  for  the 
regional  study  experiment. 

On  5  April  1963,  the  Committee  on  Fire  Research  met  in  Washington. 
Dr.  Schoonover  attended  and  further  discussion  was  given  to  the  proposal  of 
the  National  Bureau  of  Standards.  It  was  Dr.  Schoonover's  impression  that 
there  was  acceptance  of  the  program  and  no  real  objection  to  expansion  as 
given  in  the  present  request  to  Congress,  but  he  felt  there  was  still  mis¬ 
understanding  about  funds  for  contracting  and  there  were  mixed  feelings 
about  an  experimental  regional  center,  through  fear  of  duplicating  what  has 
already  been  done. 

The  Chairman  of  the  Committee  on  Fire  Research  noted  that  the  con¬ 
cept  of  this  program  is  different  from  the  concept  of  the  Woods  Hole  Report. 
He  thought  that  it  was  clear  that  some  of  the  objections  voiced  at  the  NBS 
meeting  were  a  protest  not  of  a  changed  program  but  of  any  increase  whoso¬ 
ever  in  fire  activity  under  Federal  control. 

The  Woods  Ho]*-*  Report  describes  the  Fedeial  interest  in  fire  in 
this  manner:  "The  probli  .s  of  fire  are  only  in  part  the  technical  problems 
of  prevention,  detection,  and  extinguishment.  They  also  cut  deeply  into  the 
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’“‘"I  “*  f*brlc  «*  ‘»=  «■  ...«  Important  action,  of 

ma.iagemcnc,  orgcnizat ion,  and  economics." 

TECHNICAL  MFF.TlNrs 

lha  co-ut.,  held  u,  fourtt,  technics!  ,t  t„.  N.Ul>ral 

Bureau  of  Standards  on  .9  Juna  ,963.  n.  .object  t„  di.cus.lon  „„ 
for  fire  Tests  of  Building  Material,  .„a  Structure.,"  broken  down  into  the 
following  firms :  axperleno.  during  building  fires.  fir.  endurance  test 
methods,  material  characterisation,  structural  behavior  (ste.lt,  structural 
behavior  (concrete),  spread  o,  flame  In  building.,  two  tTOl 

a  radiant  p.n.l  test.  Nina  participle,  ,er,  invited  to  discos,  these  sub. 
Jeccs  be, ore  the  Co_,:,ee  and  Iv.nly.flve  guests.  tt.  Committee  continue, 
to  believe  .ha.  the  Informal,,,  of  lb.se  small  meeting.  1.  ,„d„clve  to  . 
freer  scientific  discussion  than  would  occur  with  a  larger  audience.  Aa 
1.  usual  for  this  kind  of  meeting,  no  reoord  was  made.  M„.  c.„  £„  more 
Of  this  type  Of  meeting  during  the  coming  year. 

VJSIT  TO  U.  S.  FOREST  SERVICE_jA80gATORIES 

In  September  10^^  ,,  .v..  j..  , , 

.  "**v  l,‘vlLau°n  or  the  Forest  Service,  the 

Committee  via, ted  the  Forest  Service  laboralorle,  at  Missoula,  Montana  and 

Riverside,  California.  At  rttssoula,  one  and  a  half  days  were  spent  in  listen- 
lug  to  presentations  of  the  project,  under  way  and  In  viewing  laboralorle. 

and  exper Imental  procedures.  Pier, ide.  the  Ctamaltl.e  attended  the 

dedication  of  the  new  laboratory. 
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(XD  CONTRACTORS  CONFERENCES 

The  first  sucn  conference  was  held  in  Chicago,  10-11  October  1962. 

The  Executive  Secretary  of  the  Committee  attended  and  reported  to  the 
Committee.  The  following  June  the  Chairman  of  the  Committee  was  requested 
by  the  Office  of  Civil  Defense  to  review  a  draft  of  the  final  report  on 
"Fire  Storm  Analysis1*  by  the  Armour  Research  Foundation,  one  of  the  projects 
that  had  been  presented  at  the  Chicago  meeting.  The  Chairman’s  letter  in 
l s  appended  Appendix  E . 

The  second  OCD  Conference  was  11,  12,  13  September  1963,  con¬ 

current  with  the  visit  of  the  Committee  to  the  Riverside  Laboratory. 

In  1964,  the  Office  of  Civil  Defense  delegated  the  responsibility 
for  technical  monitoring  of  its  fire  research  program  to  the  U.  S.  Naval 
Radiological  Defense  Laboratory  in  San  Francisco.  (This  change  was  consistent 
with  recommendations  in  Appendixes  B  and  C  of  this  report.)  In  July  1964, 

USNRDL  submitted  to  OCD  a  proposal  entitled  "Fundamental  Fire  Research  Survey 
and  Requirements  Study"  as  a  background  for  future  work  under  their  newly 
acquired  responsibility.  OCD  in  turn  requested  the  committee  on  Fire  Research 
to  give  its  views  on  the  appropriateness  of  the  study,  approach,  and  timing, 
and  whether  this  would  be  a  job  that  could,  or  should,  be  done  by  the  C oranittee ; 
and  if  so,  a  rough  estimate  of  a  re6onable  completion  date.  This  was  dis¬ 
cussed  at  a  meeting  of  the  Committee  in  November  1964  and  the  Chairman  wrote 
a  letter  to  OCD  expressing  che  viewpoint  of  the  Cocimi ttee .  (Appendix  F) 

The  third  conference  of  the  fire  research  contractors  of  OCD  waa 
held  in  Washington,  D.  C.  17,  18,  19  May  1963.  Members  of  the  Committee 

attended,  made  suggestions  from  the  floor,  and  wrote  letters  of  evaluation. 

Two  of  these  appear  as  Appendixes  G  and  H. 
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INTERNATIONAL  SYMPOSIUM 

The  Committee  on  Fire  Research  co-sponsored  with  the  Combustion 
Institute  two  sessions  of  the  Tenth  Symposium  (International)  on  Combustion 
at  Cambridge  University,  Cambridge,  England,  17  to  21  August  1964.  One 
session  was  on  Fire  Research  and  the  other  a  discussion  on  Aerodynamics 
in  Combustion.  The  discussion  on  Aerodynamics  in  Combustion  was  arranged  by 
Dr,  Emmons  of  the  Committee.  Professor  Hottel  served  as  Chairman  of  one  of 
the  sessions  on  Free  Burning  Fires.  Six  members  of  the  Committee  attended 
the  meeting.  The  papers  presented  are  published  in  the  Proceedings  of  the 
Symposium. 

m 

FIRE  RESEARCH  PROGRAM  AT  THE  NATIONAL  BUREAU  OP  STANDARDS 

To  assist  the  National  Bureau  of  Standards  in  the  consideration  of 
its  fire  research  program,  the  Committee  held  extended  discussions  during 
its  meeting  of  7  November  1964  and  drafted  a  letter  to  Dr.  Frederick  Seitz, 
President  of  the  National  Academy  of  Sciences  for  transmittal  to  Dr.  Allen 
V.  Astln,  Director  of  the  National  Bureau  of  Standards  reviewing  some  of  the 
actions  taker,  by  the  Committee  on  Fire  Research  and  restating  the  Conmittee' s 
position  with  respect  to  fire  activities  of  the  National  Bureau  of  Standards. 
A  copy  of  the  letter  i3  attached  as  Appendix  J,  together  with  a  minority 
letter  report  from  one  member  of  the  Committee. 

RECONSTITUTION  OF  THE  COMMITTEE  ON  FIRE  RESEARCH 

During  1964,  the  Conmittee  began  to  think  that  it  was  time  for 
stocktaking.  It  recognized  certain  influences  it  had  exerted  in  the  fire 
effort  but,  at  the  same  time,  frustrations  and  some  failures  were  evident. 
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It  believed  that  a  reorganized  Committee  might  be  beneficial.  Accordingly 
in  the  spring  of  1965,  a  letter  on  behalf  of  the  Committee  was  written  by 
the  Chairman  to  Dr.  Frederick  Seitz,  President  of  the  National  Academy  of 
Sciences  expressing  views  on  the  future  of  the  Committee  and  recommending 
names  for  membership  on  a  reorganized  Committee.  The  Committee  broadened 
both  its  membership  and  objectives  to  include  the  advancement  of  applied 
research  in  fire  problems.  The  Committee*  believes  that  in  so  doing  it  can 
be  of  more  assistance  to  government  and  private  groups  in  solving  practlcsl 
fire  problems  while  continuing  efforts  to  stimulate  needed  fundamental  re¬ 
search  in  the  complex  phenomena  of  fire.  It  continues  to  be  available  to 
government  agencies  with  fire  Interests,  for  suggestions  or  criticisms  of 
proposed  programs;  and  it  proposes  to  handle  specific  assignments  requiring 
technical  expertness  in  specific  areas  in  part  by  ad  hoc  subcoamittees  with 
membership  partly  outside  the  continuing  Committee. 

Committee  members  now  will  serve  on  a  three-year  rotational  basis, 
with  initial  appointments  for  one,  two,  and  three  years.  The  Coonittee  has 
the  following  new  members,  whose  appointments  became  effective  1  July  1965: 
Walter  G.  Berl,  Applied  Physics  Laboratory,  The  Johns  Hopkins  University; 

Perry  L.  Blackshear,  Professor  of  Mechanical  Engineering,  University  of 
Minnesota;  John  Rhodes,  Director  of  Engineering  and  Research,  Factory  Mutual 
Engineering  Division;  George  M.  Tryon,  Technical  Secretary,  National  Fire 
Protection  Association;  Richard  L.  Tuve,  Head,  Engineering  Research  Branch, 

U.  S.  Naval  Research  Laboratory;  Edward  E.  Zukoakl,  Professor  of  Jet  Propul¬ 
sion  and  Mechanical  Engineering,  California  Institute  of  Technology.  Earlier 
members  who  continue  to  serve  with  new  appointments  are:  Professor  H.  C.  Hottel 
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(chairman).  Director,  Fuels  Research  Laboratory,  Maasachuaetts  Institute  of 
Technology;  Howard  W.  Emmons,  Professor  of  Mechanical  Engineering,  Harvard 
University;  and  Walter  T.  Olson,  Assistant  Director,  NASA  Research  Center. 

MANPOWER  FOR  AD  HOC  PANELS  AND  COMMITTEES 

To  make  the  Committee  more  effective,  experts  in  specific  areas 
will  be  brought  in  as  pro-tem  members.  A  list  is  being  built  up  ready  for 
use. 

PROPOSED  FIRE  RESEARCH  PROGRAM 

A  Proposed  Fire  Research  Program  was  set  up  by  the  Committee  in 
1958.  At  a  meeting  of  the  Coonlttee  on  May  17,  1965,  this  was  discussed  and 
it  was  recommended  that  the  Program  be  revised. 

FIRE  RESEARCH  ABSTRACTS  AND  REVIEWS 

After  six  years  of  service  as  Editor  of  Fire  Research  Abstracts 
and  Reviews.  Dr.  Walter  G.  Berl  retired  as  of  1  January  1965;  Dr.  Robert 
Prlstrom  of  the  Applied  Physics  Laboratory,  The  Johns  Hopkins  University 
took  over  as  Editor.  The  publication  began  with  a  small  distribution  list 
compiled  by  members  of  the  Committee  and  Conference.  The  present  readers 
belong  to  widely  different  groups:  government  agencies,  the  military,  state 
and  city  governments,  private  research  institutes,  universities.  Industry, 
insurance  companies,  editors  of  other  journals,  fire  departments  and  In¬ 
dividual  firemen,  public  libraries,  trade  associations,  and  various  others. 
Foreign  distribution  includes  twenty-eight  countries.  A  number  of  new 


abstracters  have  been  added. 
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DIRECTORY  OF  FIRE  RESEARCH  IN  THE  PHI TED  STATES 

The  Cooulttee  published  the  first  Directory  la  1961  end  s  revision 
la  1963.  A  revision  to  Include  work  performed  during  the  period  1  July  1963 
through  30  June  196S  Is  in  process. 


AFPENDIX  A 


DEPARTMENT  OF  DEFENSE 
OFFICE  OF  CIVIL  DEFENSE 

WASHINGTON  35,  D  C. 


WOV  6  J902 


Contract  No.  OCD-OS-62-287 


Dear  Mr*  Thornhill; 

For  the  past,  several  months  the  Research  Directorate  has  bean 
exploring  the  possibilities  of  an  effective  research  approach  to  the 
mass  fire  problems,  a  most  controversial  area  among  both  authorities 
and  laymen  interested  in  civil  defense.  The  need  for  definitive 
information  on  the  nature  of  fire  storms  and  conf lagrations  in  order 
to  develop  countermeasures  and  design  requirements  for  shelters  is 
pressing.  Although  a  number  of  projects  are  being  pursued  in  this 
area.  It  is  believed  that  novel  experimental  plans  must  be  developed 
if  major  progress  is  to  occur* 

A  project  concept  has  been  proposed  that  appears  at  this  moment 
to  offer  great  promise.  It  appears  feacible  to  produce  a  mass  fire 
over  at  least  one  square  mile  under  controlled  and  instrumented 
conditions.  This  operation,  which  we  aio  calling  Operation  FLAMBEAU, 
could  be  in  conjunction  with  reforestation  operations  of  the  United 
States  Forest  Service  in  large  burned  areas  of  the  western  United 
States* 


The  test  would  be  in  a  fire-safe  area.  The  test  fuel  would  be 
t'ugs  and  other  undesirable  vegetation  from  the  burned-over  area* 

Tne  fuel  would  be  arranged  in  masses  to  simulate  the  fuel  quantities 
of  c  rgested  urban  are«»#  Representative  shelter  buildings,  homes 
with  family  shelters,  and  underground  shelters  of  various  designs 
would  be  constructed  or  mocked  up  among  the  "buildings”  of  forest 
fuels.  The  shelters,  the  surrounding  area,  and  aloft  would  be 
instrumented  to  obtain  the  needed  data.  Fire  defense  and  rascue 
operations  would  be  studied  also.  Participation  by  key  DOD  groups, 
other  Federal,  State,  and  local  Agencies,  nongovernment  groups, 
and  foreign  agencies  will  be  encouraged* 


to ; 


A  feasibility  study  of  the  project  concept  will  be  conducted 

1*  Explore  the  desirability  and  need  for  mass  fire 
testing,  and  the  capability  for  conducting  euch 
an  effort 


2*  Explore  the  critical  test  parameters,  and  estimate 
the  potential  Information  to  be  gained 


3.  Make  a  critical  analysis  of  the  project  concept, 
with  recommendetions,  and  if  warranted 

4.  l’icparc  a  test  management  and  experiment  plan, 
including  data  to  be  obtained,  timing,  and  coate* 


A  Working  Group  will  be  organized  to  conduct  this  study*  Tha 
organization  and  mission  of,  and  groups  to  be  represented  in,  the  Working 
Croup  are  listed  in  Enclosure  A* 

There  will  bo  a  Steering  Group  to  provide  advisory  and  consulting 
services  to  the  Working  Group  through  the  Research  Directorate  on 
Operation  FLAMBEAU •  Specifically  the  Steering  Group  will; 

1,  Provide  initial  guidance  for  the  Working  Group,  and 

2.  Critically  review  the  progress  of  the  Working  Group 

at  selected  intervals  and  advise  the  Research  Directorate 
of  their  findings. 

We  request  that  the  Committee  on  Fire  Research  undertake,  as  part 
of  the  Scope  of  Work  of  Contract  Number  OCD-OS-62-287,  to  establish  a 
Steering  Group  of  nongovernment  members  to  provide  the  above  services. 

We  suggest  that  consideration  be  given  to  augmen'  g  the  Steering  Group 
with  such  people  as  Drs#  R*  Friedman,  R.  R,  Lor\  and  H.  P.  Calllher, 
and  Kssrs.  H.  C.  Thomas  and  V.  Y.  Kimball*  The  proposed  membership 
shall  be  coordinated  with  Mr.  John  F.  Christian,  Fire  Research  Coordinator, 
who  will  bo  the  Chairman  of  the  Working  Group  and  the  Steering  Group's 
point  of  contact  in  the  Research  Directorate. 

We  would  like  to  have  an  initial  briefing  of  the  Steering  Group  in 
conjunction  with  the  presently  planned  meeting  of  the  Committee  In  late 
November* 


Sincerely, 


't-  sfcz. 

^Walmer  E*  S trope 

Director  for  Research 


Enclosure 

Mr.  Dan  Thornhill 
Executive  Secretary 
Committee  on  Fire  Research 
National  Academy  of  Sciences 
National  Research  Council 
2101  Constitution  Avenue 
Washington  23,  D.C* 
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APPENDIX  B 


NATIONAL  ACADEMY  OE  SCIENCES 
NATIONAL  RESEARCH  COUNCIL 


COMMimt  UN  Fire  Ruearch 

AND  THE 

Fire  Research  Conkeienqi 

no  a  p 1 1  h  t  s S 

o*  i ' «  *l  ■  I»iVMuN  OK  LNUJN  ttklNG  AND  INDUSTRIAL  SESLaRCH  OFFICES 

;V  h  i  IJ«i  c  o  ■  a  ■  ct i c v f  m.  w. 

January  30,  1963 


Dr.  Wilner  E.  Strops 
Director  for  Research 
Oliice  of  Civil  Defense 
Department  of  Defence 
Washington  25,  D.  C. 

Dear  Dr.  Strope, 

At  a  meeting  yesterday  in  Cambridge,  four  members  of  tho 
National  Academy-National  Rcaoarch  Council  Committee  on  Fire  Research 
discussed  your  latter  of  November  6  and  lir.  Christian's  of  January  15 
and  ?3  to  our  Committee.  This  is  responsive  to  those  letters  and  is 
a  summary  of  yootorday's  comments,  but  it  is  to  be  taken  as  a 
personal  communication  rathor  than  as  an  expression  of  the  official 
position  of  tho  Fire  Research  Committee,  for  the  obvious  reasons 
that  I  am  releasing  it  without  having  it  chocked  even  by  the  small 
group  that  participated  in  yesterday's  conversations  to  say  nothing 
of  tho  fact  that  I  have  no  way  of  being  assured  that  the  whole 
Committee  would  agree  fully  with  its  contents.  By  sending  a  copy 
of  it  to  tho  membors  of  the  Fire  Roscarch  Committee  I  am  hereby 
inviting  them  to  write  you  their  views  directly.  If  you  wish 
further  to  discuss  the  mattor  with  our  Committee  after  study  of 
this  letter  wo  shall  be  glad  to  reserve  a  portion  of  our  next 
Committee  meeting  time  for  such  a  discussion  and  for  presentation 
to  your  organization  of  a  perhaps  more  satisfying  Committee  consensus. 

Our  discussion  of  yesterday  centerod  around  tho  originally 
proposed  Project  Flambeau.  Vo  beliovo  that  tho  biggest  single 
problem  in  tho  national  defense  area  in  relation  to  fire  is  that  of 
acquiring  sufficient  understanding  of  vary  large  fires,  including 
lira  storms,  to  permit  visualization  and  prediction  of  the  effect 
•  '  such  fires  on  the  problemis  of  vontilotion  of  protective  structural 
within  tho  fire  area  .and  on  the  oprej.d  of  fire  at  its  edges.  This 
unorniovwi  question  cannot  ba  answored  in  our  opinion,  or  experiments 
be  oi-uctivoly  planned  to  yield  the  until  we  first  have 

answers  to  many  losser  questions;  and  a  listing  of  some  of  those 


2 


lessor  questions  in  the  approximate!  ordor  in  which  they  might 
profitably  bo  attacked,  should  be  of  help  to  *uy  group  planning 
an  experimental  program  on  large— fire  phenomena*  The  questions 
that  deserve  study  include  theses 

1.  ifow  do  regularly  spaced  firos  interact?  What  is  the  effoct, 
on  the  flow  pattoros  of  rising  hot  gas  columns  in  a  gravity 

Held,  or  the  spacing  of  fires  and  of  individual-fire  size? 

(The  unit  fires  of  the  corplox  must  be  of  a  minimum  size  large 
enough  to  guarantee  turbulent  natural  convection  within  the 
fire  plumes*) 

2.  S/hat  is  the  pattern,  in  time,  of  buildup  of  flows  in 
interacting  firos? 

3*  What  is  the  influence  of  the  fuel  bod,  -  its  mean  hydraulic 
.u.ilus  and  that  of  tho  internal  air,  -  on  the  burning  rate? 

4.  What  is  the  Influence  of  randomness  of  placement  of  combustion 
centers  on  the  interaction  phenomena  referred  to  in  items  1 
and  2. 

5*  To  what  oxtent  does  a  largo  fire  interact  with  atmospheric 
lapse  rato  and  humidity,  l.o.,  what  is  the  effect  of  the 
latter  variables  on  tho  currents  above  fires  of  various  sizes, 
and  on  the  horizontal  inflows?  (Both  lapse  rate  and  humidity 
are  included  because  the  first  detormineo  tho  extont  to  which  a 
parcel  of  hoatod  and  combustion-moisture  ladon  air  continues  to 
maintain  a  net  upward  buoyancy  force  as  it  rises  into  sir  which, 
if  tho  lapse  rato  ie  subadiabatic,  will  ultimately  stop  the 
buoyancy;  and  the  second  helps  determine  the  extent  to  which 
the  phenomenon  of  buoyancy  creation  by  condensation  of  rising 
moisture  laden  air  -  analogous  to  rain  formation  in  tropical 
cyclonos  -  contributes  a  force  to  the  fire  column.) 

6.  Is  tho  peripheral  inflow  to  such  fire  systems  high  enough  to 
explain  fire-storra  phenomena?  How  does  rotation  in  tho 

atmoephere,  -  which  is  always  associated  with  the  existence  of  a 
horizontal  gradient  in  wind  velocity  -,  affect  the  flow  pattern 
around  and  through  a  fire  on  a  controlled  area?  Is  rotation  an 
essential  ingredient  for  fire-storm  buildup? 

7.  ::ow  do  concentrations  of  CO*,  Oa,  CO  and  smoko  vary  at  ground 
level  under  various  combinations  of  moteorological  and  target 

conditions  mentioned?  (There  is  an  expectation  here  of  many  answers 
certainly  r.o  prospect  that  smoko  or  CO  concentrations  found  to  be 
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representative  of  some  conditions  of  target  and  weather  are 
r. - 'ccscriiy  applicable  to  other  conditions.) 


Thoso  are  difficult  questions  calling  for  a  vory  extensive 
and  expensive  research  program.  They  cannot  be  attacked  all  at 
one  3  with  anything  like  tho  economy  of  man  hours  and  material 
that  would  attend  their  consecutive  attack,  although  several  could 
profitably  be  under  attack  simultaneously.  1  cannot  see  any 
measure  of  success  to  bo  expected  from  large-scale  (mile  square) 
burns  without  some  considerable  headway  having  first  been  made  on 
soma  of  the  above  seven  items.  Some  of  them  will  of  course 
themselves  involve  fairly  large-scale  field  tests. 

As  to  tho  extent  to  which  your  present  program  embraces 
studios  of  the  above  typo,  it  is  difficult  from  reading  contract 
pro;— cals  and  progress  reports  to  determine  whether  the  seven  . 
items  above  are  receiving  attention.  Z  suspect  that  if  they  are, 
it  is  presently  quite  inadequate. 

The  abovo  comments  may  appear  not  to  bo  directly  responsive 
to  Mr.  Christian’s  four  points  raised  in  his  lettor  of  January  15; 
certainly,  however,  they  are  indiroctly  so.  But  let  me  take  up 
the  four  points  more  specifically: 

1.  ” Committee’ s  common ts  on  the  present  status  of  our  fire 
resoarch  program  and  approach.”  Our  Committee  has  nover 

been  briefed  by  your  contractors  and  is  properly  doubtful  of  its 
ability  to  decide  on  whether  a  contractor  has  a  valid  concoption 
of  his  problem  until  we  hear  his  own  representative  defend  his 
proposal.  We  are  aware  that  this  kind  of  assessment  is  costly  and 
time-consuming  and,  sometimes,  an  apparent  duplication.  When  you 
think  tho  time  is  ripe  for  such  a  presentation  we  shall  be  happy  * 
to  convene  a  meeting  of  the  Fire  Committee. 

2.  "What  specific  problems  could  be  solved  by  short— term  research 
studies?”  Soma  of  the  preparatory  work  on  fire-storm  field 

studies,  items  1-3  of  the  above  7  items  for  example,  could  get 
under  way  fast  with  largo  laboratory  and  small  field  tests;  and 
associated  development  of  theory  should  bo  initiated  simultaneously. 
In  an  entirely  different  area,  tosts  of  adequacy  of  Govoral  fire¬ 
proof  shelter  designs  could  got  underway.  A  cheap  and  an  expensive 
prosumed-to-bc-f iroproor  shelter  design  could  each  be  tosted  in 
tho  same  intensity  of  fire  environment.  These  test3  would  not 
road  on  questions  of  ventilation  based  on  any  use  of  air  drown  in 
from  tho  exterior  fire  area;  thoy  would  simply  assoso  tho  adequacy 
of  a  design  for  resisting  firo  for  one  or  two  hours,  would  discloso 
possibly  unexpected  thermal  loaks  that  would  cause  undue  interior 
temperature  rise,  etc. 
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3.  "«..afc  .-cj  fire  testing  is  desirable  for  our  resaarch  problems,* 

This  item  has  already  received  considerable  comment  abovo. 

k.  "Type  of  organizational  structure  required  to  undertake  nass 

fire  testing. "  This  needs  nvoro  Piro  Committee  discussion  before 
wj  can  c  -  -.lent  effectively,  tty  porsonal  view  is  that  an  existing 
largo  industrial  research  consulting  laboratory  group  should  be 
given  full  responsibility  for  the  large- fire  problem,  Including  the 
7  itoms  abovo  which  must  in  some  measure  procede  any  very-large 
scale  tasting,  and  including  coordination  and,  in  some  cases, 
perhaps  reorientation  of  your  existing  contracts  in  this  area. 

As  indicated  early  in  this  letter,  our  Fire  Committee 
plans  an  early  meeting.  Z  suggest  that  Commander  Thornhill  and 
you  pick  a  dato  mutually  satisfactory  to  our  two  organisations.  • 

Sincerely, 


n.  C.  Eottol,  Chairman 
National  Academy-National  Research 
Council  Committee  on  Firm  Research 
(but  expressing  porsonal  views). 


APPENDIX  C 


NATIONAL  ACADEMY  OF  SCIENCES 
NATIONAL  RESEARCH  COUNCIL 


Committee  on  Pi«e  Research 

AND  THE 

Fiee  Research  Conference 


MAILING  ADDRESS 

1101  co  *  it  j  ti’tio  *  erases,  n.w.  DIVISION  Or  ENGINEERING  AND  INDUSTRIAL  RESEARCH 

Wuaiido*  25.  D.  C. 


July  17,  1963 


oma>: 

1ISI  lfri  nun,  *.», 


Mr,  Waloor  R.  Strop a 
Director  for  Research 
Office  of  Civil  Defense 
Department  of  Defease 
Washington  25,  D.C. 

Views  of  the  National  Audmr* 
National  Research  Jouacil  Coni  t to* 
on  Fire  Se  March  oa  Project 


Dear  Hr.  Stropet 

AC  cha  April  mooting  of  the  Committee  oa  Fire  Research  of  the 
U.A.S.-U.R.C.  a  discussion  wao  hold  on  the  possible  merits  of  sad  aeed 
for  a  group  of  Civil  Defense  field  tests  on  fire,  generally  referred  to 
as  Operation  Flambeau,  Col*  Kerr  and  Mr.  Christian  of  the  O.C.D.  were 
preaont,  end  ashed  that  tho  consensus  of  the  meeting  be  covered  in  a 
latter  to  the  Office  of  Civil  Defense.  You  will  recall  that  Operation 
Flambeau  has  beon  the  subject  of  earlier  consents  froa  individual  members 
of  our  Fire  Research  Committee  (e.g. ,  my  letter  to  you  of  30  January)) 
but  those  have  been  personal  views*  Fais  letter  is  to  egress  more  formally 
the  views  of  our  Committee. 

It  is  desirable  first  to  agree  or  disagree  on  the  nature  of  the 
need  for  and  the  objectives  of  Operation  Flambeau*  An  examination  of  the 
records  of  the  two  oaetlnga  of  tho  K.A.&.-N.R.C.  Fire  Research  Connie tea 
with  OCD  roprasenCntlvos  Indicates  that  the  OCD  concept  of  Flosfceou  is  that 
It  la  primarily  a  serlss  of  offsets  tasts*  building  up  finally  to  s  largo 
flra,  perhaps  ons  mils  square.  As  an  indication  of  objectives  the  following 
phrases  are  taken  from  the  minutes  of  the  April  meetings  soma  ihanomena  of 
fire  "are  navor  to  be  known  end  OCD  does  not  want  to  waste  time  or  money  on 
those  things";  CCD  is  "interested  in  the  reliability  of  shelters  end  the 
safoty  of  people  in  them,  consequently  in  the  environment  created  by  fire 
atoms,  tho  nature  of  the  air  oovamant,  and  oxygan  availability" ;  "should 
people  move  out  of  or  Into  shelters  in  e  fire  atom";  with  respect  to 
fundamental  vs  affocts  casts,  "the  urgency  of  the  CD  question  la  such  that 
they  mjot  work  both  aides  of  the  a  treat".  Our  Flra  Research  Comal  t  tee 
sympathises  with  these  objectives,  end  believes  they  era  included  in  the 
following  more  general  statement  of  proposed  needs  In  relation  to  any 
contemplated  firs  test  eeriest 


Thers  1*  a eed  Co  know 


2* 


1,  Whather  the  ttanci  ticn  from  ccmfl agr stloa  to  firs  storm  locritMi 
the  haxsrd*  of  unclear  attack 

S.  By  effecting  the  p  rob  lota  of  Air  supply  to  shelters 
within  the  fire  stona  arai, 

b*  By  affecting  the  capacity  of  fire-resistant  structures 
co  give  protection  to  personnel  using  them  as  shelters, 

Ct  By  affecting  the  expected  rate  and  magnitude  of  fire* 
spread  la  the  event  of  nuclear  attack  end,  thereby , 
affect  Jug  any  conclusions  diavn  frees  present  analyses 
of  saving »  adiievabla  by  various  shelter  progress. 

2*  Whather  fire  ecorae  affect  any  existing  plans  to  fight  fires  from 
e  nuclear  attack,. 

3.  Whether  a  better  understanding  of  lire  atom#  might  suggest  novel 
approaches  to  fire-fighting  or  containment* 

4*  Whether ,  without  regard  to  the  existence  of  fire  storms  versus 
conflagrations,  accumulated  experience  with  large  planned  flree 
will  significantly  increase  our  understanding  of  some  of  the 
fire  problems  associated  with  nuclear  attack,  each  as 

Sc  the  construction  of  shatters  to  make  them  fire-resistant # 
b.  the  ventilation  of  shelters, 
c*  fire-fighting  problems* 

Our  Committed  concurs  in  the  proposal  of  your  office  to  proceed 
with  studies  aloud  at  a  bettor  understanding  of  ths  problems  of  growth  end 
spread  of  large  fires  and  protection  again* t  and  believes  thee  field 

tests  can  be  usod  effectively  to  support  the  prog  ran.  It  is  however  doubtful 
about  the  validity  of  what  it  believes  le  the  present  OCD  conception  of  the 
program,  end  believes  that  for  the  purpose  of  clarifying  chat  conception 
there  le  need,  cn  the  part  of  OCD,  for  the  followings 

l«  Closer  coordination  of  Che  efforts  of  your  various  contractors  assigned 
problems  of  large  fires.  To  that  end,  either  (a)  development  of  in- house 
competence  by  employment,  on  an  on- leave  basis,  of  sc  engineer  or  scientist 
familiar  with  fluid  no  ebonies  in  relation  to  iceteorology  and  natural  convec¬ 
tion  phenomena  or  (b)  in  the  absence  of  availability  of  such  an  indiviuual, 
the  placing  of  the  coordinating  responsibility  with  a  contracting  laboratory, 

*  ona  of  th?  present  contractors  who  has  shown  planning  competence,  or  perhaps 
a  new  one* 

2«  Increased  recognition  of  tba  fact  that  fire  atoms  are  of  high  complexity, 
that  experience  with  a  single  1  urge-seals  fire  has  s  negligible  chance  of 
increasing  our  knowledge  of  fire  storm#  without  extensive  supporting  knowledge 
la  tba  form  of  research  oo  both  experimental  end  mathematical  models*  That 
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coohmsciua  of  built^a paese,  combustibili ty ,  si  an  l  tensity  P f  ignition, 
atmospheric  instability  (oa  measured  by  lapse  rate),  and  atmospheric 
circulation  (ah  ttcaouted  by  horizontal  velocity  gradient  la  the  Approach* 
io3  vlad)  which  is  required  to  produce  fir#  storms  le  now  quit#  unknown; 
and  a  alalia  large  fire  which  does  or  doe#  not  product  a  fir#  storm  will 
leave  ua  with  no  iupruvad  understanding  of  what  it  take#  to  product  another 
unit##  the  teat  1#  backed  up  by  many  smaller  tact#  which  h&v#  already  given 
eaough  partial  an^er#  to  the  problem  to  indicate  a  clear  need  for  the  larger 
fire  a#  th#  next  *tep. 

3.  a  plain  statasnnt  of  tho  extent  to  which  Flambeau  i#  to  be  planned 
primarily  a#  a  aeries  of  "effects"  teat#.  While  effect#  tact#  appear 
to  be  easier  to  plan  and  Interpret  than  tect#  Integrated  Into  e  program 
aimed  at  a  broad  understanding  of  fir#  behavior,  the  differences  ere 

subtle  and  easily  aicleading.  Fra  i  of  the  term  "effect#  test"  to  describe 
other  effects  of  nuclear  weapon#  on#  i#  easily  misled  into  viewing  fire 
effect#  similarly.  But  all  fire  "effect#*1  depend  on  the  general  properties 
of  fire  and  one  is  forced  to  conclude  chat  "effects"  le  used  in  contrast  to 
"behavior"  to  mean  "aauesaueat  of  effects  without  understanding  or  controlling 
their  cause''.  This  is  possible,  but  only  by  statistical  methods;  and  no  on# 
con  rationally  suggest  building  up  a  knowledge  of  the  characteristics  of  square* 
mil#  fires  by  planned  fire-setting  if  the  results  oust  be  treated  statistically. 
This  is  not  quibbling  ever  words.  The  effects  of  a  particular  square-mile  fir# 
can  be  meaningless  without  come  under  standing  of  the  factors  which  caused  it 
to  behave  os  it  did  end  if  many  of  those  factors  are  quite  liable  to  be  entirely 
different  at  the  next  light-off,  Some  of  the  effects  of  large  fires  do  appear 
in  fires  which  arc  not  very  large,  and  statistical  studies  of  field  teste  of 
these  soallor  fires  be  feasible  and  worthwhile.  But  if  the  objective  1# 
to  find,  for  exa^pU,  the  effect  of  fire  site  itself  by  fi#ld  tests,  the  chance 
cf  getting  anywhere  is  <p  ita  negligible  without  coordinating  the  teste  vith 
experimental  and  mathematical  model  work*  If  a  representative  time* temperature 
curve  is  dosirea  tor  tastiu^  structures,  one  might  learn  something;  but  expert* 
ence  with  largo  building  fixes  has  already  given  the  fire  engineer  e  probably 
adequate  curva  io r  uae  la  testing  fire  resistance  of  structures.  If  a  knowledge 
of  oxygen  availability  and  presence  of  contaminant#  in  the  air  le  desired,  ve 
already  know  that  at  points  on  the  ground  midway  between  burning  structures 
where  there  is  no  burning  rubble  there  is  a  supply  of  substantially  uooonteai 
nated  air  la  many  largo  fires,  But  we  do  not  know  what  fire  storms  do  to  this 
picture,  *  what  intensity  of  burning  coupled  with  other  no t-under stood  phenomena 
is  necessary  to  invalidate  the  earlier  conclusion  as  to  oxygen  availability. 

Since  the  members  of  tho  Fire  Research  Committee  have  had  an  oppor* 
tunity  to  react  to  ay  letter  to  you  of  30  January  and  have  expressed  general 
agreement  with  ita  concents,  those  comments  may  new  be  considered  as  expressing 
a  Ceasaittee  consensus* 

It  le  wall  known  chat  the  success  of  a  re  seer  ch  program  depends 
more  on  the  quality  of  personnel  Involved  then  on  the  objectives  appearing  ia 
eoccract  proposals  writ  tan  by  professional  proposal-writers.  The  rnieef  tree  am 
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APi'ENDIX  D 


Taken  from  A  Study  of  Fire  Problems 
(Report  oi  the  Sunnier  Study  at  Woods  Hole,  1961) 


CHAPTER  Vi 

CONCLUSIONS  AND  RECOMMENDATIONS 


During  the  course  oi  the  summer  etudy  on  hostile  fire,  certain  features  of 
the  over-all  lire  problem  have  been  clarified  in  the  minds  of  the  participants;  the 
purpose  of  this  section  is  to  discuss  these  features  briefly. 

The  problems  of  fire  suppression  and  prevention  have  been  under  study  for  a 
great  number  of  years  by  a  wide  variety  of  private  and  governmental  organizations, 
and  at  the  present  time  some  20  million  dollars  are  spent  annually  in  fire -related 
research  and  development  work  in  the  United  States.  However,  most  of  this  effort 
is  applied  work,  a  good  deal  of  which  is  directed  toward  problems  of  satisfying 
code  requirements  and  finding  remedies  for  very  specific  problems.  In  addition,  * 
because  the  effort  is  supported  by  a  wide  variety  of  organizations ,  the  direction  of 
the  total  effect  is  diffuse,  and  areas  of  economic  interest  to  the  whole  nation  are 
often  of  insufficient  interest,  to  any  one  group,  to  produce  a  desirable  over-all 
level  of  attention. 

The  consensus  of  the  sumrru  r  study  group  is  that  a  fire  group  should  be  es¬ 
tablished  within  the  structure  of  the  Federal  Government  to  ensure  that  the  national 
effort  is  a  balanced  one.  This  group  would  have  as  its  prime  functions  the  following: 

1.  The  continuous  assessment  of  the  complete  program  of  fire  prevention 
and  suppression,  including  the  fire-related  research  and  development  work  being 
carried  out  in  the  nation, 

2.  Based  on  the  assessment  of  the  national  effort,  the  group  should  arrange 
for  the  execution  of  work  not  adequately  supported.  Where  possible,  this  arrange¬ 
ment  should  take  the  fern,  of  encouragement  and/or  financial  support  to  the  private 
and  public  organizations  already  carrying  out  work  in  the  deficient  areas.  Where 
necessary  the  fire  group  should  actively  support  new  work  either  by  contract  with 
existing  organizations  or  by  work  within  the  organization  of  the  fire  group  itself. 

To  carry  out  these  functions  effectively,  the  fire  group  should  consist  of  a 
staff  of  technical  people  who  devote  full  time  to  the  project.  Although  the  use  of 
consultants  and  advisory  committees  may  be  desirable,  the  existence  of  a  perma¬ 
nent  organization  with  full-time  director  and  technical  staff  is  necessary.  Of 
equal  importance  is  the  assurance  of  a  budget  which  would  permit  a  sustained 
effort. 

An  attempt  has  been  made  to  estimate  a  reasonable  budget  for  the  fire  group. 

It  is  fell  that  an  initial  annual  expenditure  of  about  three  million  dollars  would  be 
required.  Of  this  sum,  approximately  one-third  would  be  spent  on  fundamental 
research  problems,  one -third  on  problems  associated  with  obtaining  information 
of  a  fundamental  and  applied  nature  from  large-scale  controlled  or  natural  burns, 
ar.d  one -third  on  studies  of  fire -related  problems  in  the  areas  of  economic  and 
operational  research.  A#  the  program  develops,  greater  effort  in  these  areas 
would  be  possible,  and  problems  of  an  applied  nature  could  be  attempted  in 
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following  years.  The  sustained  effort  required  to  support  this  fire  group  work 
may  become  as  great  as  three  times  the  initial  effort. 

It  ehould  be  emphasized  that  the  study  group  was  aware  of  tlv  efforts  pres* 
ently  being  made  in  industry  and  by  government  groups  to  support  and  encourage 
fire -prevention  and  -suppression  work.  One  of  the  major  functions  of  the  proposed 
fire  group  should  be  to  stimulate  such  work,  and  where  feasible,  the  resources  of 
these  organizations  should  be  used  in  carrying  out  the  proposed  program. 

The  purview  of  the  fire  group  should  include  all  aspects  of  the  fire  problem. 
Thus,  the  group  should  be  free  to  sponsor  investigations  of  any  problem  which,  in 
its  judgment,  is  critical.  These  in*  *.s ligations  should  specifically  include  funds- 
mental  research  problems  in  the  pertinent  fields  of  science,  applied  and  develop¬ 
mental  problems,  operations  research,  economic  analysis  of  problems  at  various 
levels  o{  government,  and  educational  problems. 

The  summer  study  group  feels  that  a  number  of  specific  programs  are  re¬ 
quired  and  should  be  initiated  as  soon  as  possible  by  the  proposed  fire  group. 

These  suggested  programs  reflect  the  potentially  broad  scope  of  the  work  of  the 
fire  group.  General  areas  of  interest  will  be  discussed  in  the  following  paragraphs; 
specific  recommendations  for  action  are  given  later  in  this  chapter. 

At  the  present  time  there  exists  a  great  body  of  knowledge  concerning  fire- 
prevention  and  -suppression  activities .  This  information  includes  areas  such  as 
techniques  for  good  public  educational  programs,  good  fire -fighting  tactics,  and 
good  professional  training  programs.  Such  information  is  used  well  in  some  areas 
and  not  at  all  in  others.  One  of  the  important  actions  of  the  fire  group  should  be 
to  search  for  ways  and  means  of  achieving  the  adoption  by  state  and  local  fire  au¬ 
thorities  of  the  best  techniques  available.  Similarly,  the  fire  group  should  also 
encourage  the  dissemination  of  fire -prevention  information  through  the  available 
communications  media,  to  reach  the  general  public,  and  through  the  support  of 
regular  and  continuing  programs  in  schools,  to  reach  the  young  people  of  the 
nation. 

In  any  study  of  fire  problems,  from  the  point  of  view  of  operations  research 
or  economics,  it  immediately  becomes  apparent  that  a  tremendous  amount  of  infor¬ 
mation  is  available  but  that  this  material  is  often  incomplete,  nonuniformly  re¬ 
ported,  or  inaccurate,  and  that  pertinent  corollary  data  are  often  not  collected  at 
all.  In  order  to  facilitate  the  useful  collection  of  data,  two  programs  should  be 
initiated.  First,  sufficient  studies  of  the  important  economic  and  operational  prob¬ 
lems  should  be  carried  out  to  identify  the  desired  information,  and  second,  this 
information  must  be  increasingly  accurate,  collected  in  a  consistent  and  uniform 
marine  r . 

The  economic  problems  of  importance  certainly  include  the  determination  of 
the  best  level  and  distribution  of  expenditures  for  fire -prevention  and  -suppression 
measures  at  national,  urban,  and  personal  levels,  and  the  examination  of  the 
economic  incentives  which  operate  to  reduce  fire  costs.  In  the  latter  category, 
the  de..  rmmation,  allocation,  and  regulation  of  fire  costs,  including  insurance 
and  taxes,  should  be  studied. 
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3o;n  ;hc  ccon.#nuc  and  the  operations  -  reacarch  studies  should  be  directed  at 
* •  «-'  >rooU  r.'i  ui  establishing  the  best  use  of  lire-fighting  funds,  For  example,  there 
is  a;  present  no  ialionul  way  of  determining  the  relative  value  of  funds  spent  on 
li ro -prevention  work  and  on  fire -fighting  equipment.  The  fact  that  a  great  diver- 
sily  of  practices  exists  in  the  fire  departments  of  the  United  States  suggests  that 
the  best  practices  may  be  aoricd  out  by  the  correct  operational  analysis.  In  any 
event,  the  techniques  ol  operational  analysis  should  be  used  to  extract  as  much  in¬ 
formation  as  possible  irom  the  fires  which  annually  destroy  about  1.  5  billion  dol¬ 
lars  worth  of  property. 

Available  techniques  should  be  used  to  construct  model  fires  and  educational 
"games'1  for  the  training  of  firemen  and  for  the  evaluation  of  new  fire -f ighting 
practice  e  . 

Controlled  bun  ing  of  condemned  structures  or  selected  forest  areas  can  be 
used  to  obtain  quantitative  information  of  interest  in  operational  research  and 
fundamental  anu  applied  '/esearch.  Information  obtained  from  controlled  burns 
can  be  an  invaluable  supplement  to  information  which  can  also  be  obtained  from 
hostile  fires.  A  major  effort  should  be  made  to  develop  appropriate  instrumenta¬ 
tion  and  necessary  techniques  for  this  type  of  investigation. 

The  fue  group  should  investigate  the  present  national  effort  in  applied  re¬ 
search  and  should  support  needed  work.  Because  most  of  the  work  being  done  in 
this  field  is  supported  by  industrial  concerns  with  immediate  objectives  in  mind, 
the  summer  study  group  feels  that  supplementary  efforts  will  be  necessary. 

Finally,  the  summer  study  group  feels  that  the  present  effort  in  fundamental 
research  is  relatively  weak.  The  fire  group  should  support  work  on  fundamental 
problems  covering  the  entire  purview  of  the  group,  for  example,  studies  are 
needed  on  such  fire-related  phenomena  as  pyrolysis,  ignition,  fire  spread,  atmos¬ 
pheric  interactions,  fuel  properties,  effects  of  moisture,  and  extinguishment. 

T'  U  a  e  a  fs  % •  /s  «  a  U  a  >  ■  1  ^  K  < »  c  >  '  a  /4  K  s  *  *■  m  f  w  a  a  s  a  •  W.  **  ^  ^  W  1  V  «  *  s 

a.  r  A  ww  ^  wrr  W  *  -w  ^  WJ  V  ,4S4  wvso,  »  4»  *  w/ a  V*  p 

where  necessary,  should  be  carried  out  by  the  staff  of  the  fire  group. 

The  lire  group  should  also  have  the  responsibility  for  translating  the  result# 
of  basic  studies,  as  far  as  possible,  into  useful  fire -suppre esior*  tools.  Thus,  the 
ill-defined  area  between  "fundamental"  and  "applied"  work  should  receive  par¬ 
ticular  attention. 

A?  a  principal  part  of  the  translation  mentioned  in  the  last  paragraph,  the 
lire  group  should  be  responsible  for  increasing  the  dissemination  of  infoimation 
at  all  technical  levels.  The  ^roup  should  hold  meetings  and  supporr  publications 
with  tr*c  purpose  of  bringing  the  fire  problem  to  the  attention  of  the  engineering  and 
scientific  community,  increasing  the  exchange  of  information  between  scientists, 
engineers,  -ana  professional  fire  people.  Although  a  technical  journal  devoted  to 
fire  problems  may  ue  inappropriate  at  this  time,  an  abstracting  journal  such  as 
the  Fire  Research  Abstracts  and  Reviews  serves  a  very  useful  function. 

In  the  foregoing  discussion,  the  general  problems  failing  within  the  purview 
o:  t-.u  prupoocu  lire  group  are  discussed  in  general  terms.  More  specific  recom¬ 
mendation*  follow. 
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Re  commendations 


I.  A  fire  group  should  be  established  within  the  Federal  Government  to  take  over¬ 
all  responsibility  for  the  fire  problem.  This  fire  group  should  note  and  encourage 
work  now  in  progress  as  supported  by  diverse  public  and  private  units;  assess 
progress  continually;  seek,  encourage,  and  develop  new  ideas  on  fire  control; 
arrange  for  the  execution  of  work  not  now  adequately  supported* 

For  these  purposes,  the  fire  group  should; 

1.  consist  of  a  director  with  an  adequate  staff  of  full-time  personnel, 

2.  be  given  authority  and  have  responsibility  to  contract  for  necessary 
work  with  universities  and  nonprofit  research  groups,  industrial 
concerns,  and  government  organizations,  and 

3.  be  provided  with  a  budget  adequate  for  the  work. 

A  first-year  budget  of  $3,  000,  000  is  suggested.  Perhaps  three  times  this 
sum  will  be  needed  as  the  program  develops.  The  fire  problem,  costing  society 
$5,  000,  000,  000  per  year,  deserves  to  be  considered  along  with  other  national 
problems  of  this  magnitude  at  the  highest  levels --the  Departments  and  Congress. 
The  fire  group  should,  therefore,  have  authority  at  this  level, 

II.  The  fire  group  should  make  use  of  existing  public  and  private  organisations  in 
carrying  out  its  program. 

Id.  The  program  of  the  fire  group  should  include  the  following  important  activists 

1.  Search  for  ways  and  means  of  achieving  universal  adoption  by  state 
and  local  fire  authorities  of  the  beet  techniques  which  have  been 
developed  by  the  more  progressive  states  and  communities.  These 
include  fireman  training,  prevention  measuios,  auu  profire  planning , 

2.  Support  public  education  in  fire-prevention  measures  and  fire  con¬ 
sciousness.  Additional  study  will  be  needed  to  develop  specific 
measures . 

3.  Collect,  organize,  analyze,  and  disseminate  data  on  fires.  The  most 
urgent  need  is  a  quantitative  evaluation  of  the  relative  importance  of 
organizational  and  operational  factors  in  fire  control^and  their  eco¬ 
nomic  consequences.  To  be  useful,  pertinent  data  of  adequate  accu¬ 
racy  must  be  collected  in  a  consistent  and  uniform  manner.  This 
will  involve  state  and  municipal  organizations,  and  urban  and  forest 
fires. 

4.  Study  the  economic  aspects  of  fire,  including  common-pool  problems 
and  cost-benefit  relationships. 
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5.  Study  the  effect  on  total  f irt  cost  of  the  variable  factor*  of  fire- 
control  organization  and  response.  These  factor*  include  leader¬ 
ship,  lire -fighting  Lactic*,  prefire  planning,  and  personnel  training, 
To  carry  through  this  study,  a  scale  of  "fire  hazard  potential"  for 
area  c.a e* if ication  and  a  general  measure  of  "total  fire  cost1'  should 
be  developed. 

o.  Examine  the  determination,  allocation,  and  regulation  of  fire  costs, 
including  insurance  and  taxes,  required  to  promote  more  equitable 
distribution  of  cobtb  and  to  produce  an  economic  incentive  to  reduce 
rib  k. 

7,  Support  a  vide  variety  of  fundamental  research  connected  with  fire 
phenomena.  t>uch  ab  fuel  properties,  pyrolysis,  ignition,  fire  spread, 
atmospheric  interactions,  effect  of  moisture,  extinguishment,  etc. 

8,  Support  those  special  item*  ol  applied  research  that  are  of  important 
social  coiibuquence  but  poor  economic  prospect.  These  items  include 
special  hazards,  teat  methods  and  standards,  and  development  of 
new  techniques  lying  between  fundamental  research  and  commercial 
exploitation . 

9,  Use  controlled  burning  of  condemned  structures  and  selected  forest 
areas  to  acquire  data  on  fundamental  fire  phenomena  and  the  re¬ 
sponse  of  fire  to  extinguishing  agents.  Data  should  also  be  obtained 
on  the  effect  cf  the  various  organizational  and  operational  factors 

m  (S)  above. 

0.  Develop  pia ye r -pa rticipation  games  for  the  training  of  fire-fighting 
personnel,  for  the  investigation  of  fire-fighting  techniques,  and  for 
the  planning  of  interagency  cooperation  in  f i re  - tuppre se ion  activities. 

1,  Sponsor  meetings  and  publications  as  required  to  brirg  the  fire 

problem  to  the  attention  of  the  scientific  and  engineering  community 
and  to  disseminate  new  knowledge  to  all  interested  parlies. 
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<?um  27,  1963 


I'-z.  John  Christian 
Rocaaxch  Division 
Office  of  Civil  Defense 
Department  of  Defense 
Tho  Pontagon 
Washington  25#  D.  C. 

Dear  K'.',  Christian; 

I  have  a par  it  some  time  reading  tha  Armour  Research  Foundation 
Report  "Fire  Storm  Analysis",  tha  final  report  on  ARP  Project  A6004. 
you  asked  for  my  comuonta. 

Part  I  is  t  good  start  on  tha  buming-plumo  theory,  with 
r.oro  noarly  rigorous  allowance  for  forces  due  to  density  variations 
along  the  column  duo  to  combustion  progress  than  has  boon  dono 
before,  Uowevor  the  following  must  be  pointed  outi  The  chief 
objective  of  the  Increased  rigor  of  treatment  must  be  to  dotormino 
radial  velocities  and  gas  concentrations  and  temporatureo  no  or  tha 
ground;  and  thooo  objectives  will  never  be  achieved  by  assuming  a 
top-hat  profile  of  properties.  The  author  is  aware  of  this,  and 
suggests  the  nood  for  a  »:ro  sophisticated  treatment  which  allows 
for  ground  drag  find  for  turbulent  mixing  at  the  plume  b<-ae. 


It  is  interesting  to  compare  the  results  of  Figures  4-11 
with  thoso  obtained  vary  simply  by  unadorned  point-source  thermal 
pluro  theory  (000  the  dittoed  sheets  transmitted  to  you  or  Col.  Kerr 
from  Dr.  McRao  on  the  day  1  called  at  your  office).  Point  thermal- 
source  theory  may  bo  uood  only  above  the  neck  of  the  plume  and  even 
then  with  recognition  of  its  approximate  character.  According  to 
the  dittoed  notes.  Appendix  B  to  Section  2,  eg.  61 

The  vertical  velocity  is  given  by 
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Figure  4  of  the  p.  ■m.crit  subject  report;  refort  to  structure*  containing 
So, 000  lb 3  wood  on  25x30  sq,  ft. ,  and  covering  50%  of  the  ground  area, 
and  to  a  total  ground  area  covering  a  circle  of  5,000  feet  radius. 
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Take  a  height  cf  2000  foot  as  being  wall  above  the  plume  nock.  If 
tho  coma  a  of  0.17  is  used  in  tho  above  relations  as  in  the  subject 
report,  tua  vertical  column  velocity  ia  found  to  he  230  ft/soc*vs 
about  230  from  the  subject  report.  Fig.  4$  and  the  column  radius 
is  408  vo  about  320.  However,  the  dittoed  notes  used  an  a  of  0.09, 
which  gives  u0  -364  f t/aoc.  and  radius  -  216  feet.  (The  subject 
report  prosent^hsoraa  results  with  an  alternative  a  of  0.10,  but 
not  for  the  conditions  of  Fig.  4).  Of  course  thermal  point-source 
theory  gives  ridiculous  answers  near  tho  ground  but,  as  X  have 
pointed  out,  tho  subject  report  does  not  give  values  which  are  good 
onnugh  to  use  because  of  noglect  ut  drag,  mixing,  and  radial  property 
variations  near  tho  ground. 

X  much  more*  serious  deficiency  of  the  approach  in  the  subject 
report  ia  t>'St  is,  as  well  as  the  thermal  point-source  plumo  theory 
oc.  t':-. -  dittoed  notes,  indicates  plainly  that  in  fires  of  the  slse 
known  te  hove  produced  fl re-storms  in  Germany,  the  horizontal  veloci¬ 
ties  to  bo  expected  on  the  ground  are  far  below  those  actual!, 
crtpori.-nccd.  Radial  velocities  wore  not  calculated  in  the  report, 
but  the  following  argument  conotructe<l  from  it  should  be  convincing! 
The  vortical  flex/  is  assumed  to  lie  all  within  the  "radius  of  the 
column1*,  fst  an  altitude  of  100  feet  tho  vertical  moan  velocity 
within  the  column  is  about  6 5  fcoc/sec.  and  tho  column  radius  is 
about  160  foot,  but  the  fire  perimeter  is  2vx5000«3 J , ^00  ft.,  and 
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if  u.il  tho  air  rising  from  the  firo  100  foot  up  flows  inward  through 
i  vertical  cylindrical  vail  fO  foot  high  and  31,400  foot  long,  its 
velocity  will  bo  only  vxl60ax6V31, 400x50  -  3.33  ft. /ace’  If  all 
the  nir  rising  at  1000  foot  up  (whore  tho  vortical  volocity  la 
3CC-u/soc  and  the  column  rediuo  240  ft)  flow*  in  radially  through 
^-i  -run  ecu nl  to  uho  lira  perimeter  times  a  vortical  distance  of 
c'  fO  foot,  tho  radial  inward  velocity  will  bo 
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or  24  railaa  an  hour,  possibly  approaching  but  atlll  sub- firestorm 
velocity.  What  would  make  tho  air  feeding  a  fire  coir  m  at  heights 
UP  to  1000  foot  cor/j  in  through  tho  porinuster  ao  clooa  to  tho 
ground?  So;r.o  think  only  tornado-type  flow,  which  \  r  .  r.omo 

existing  "circulation"  or  horizontal  cross-wind  volocity  gradionts 
in  tho  dr  approaching  the  fire.  I  therefore  strongly  recommend  that 
if  tooui  goes  o.i  with  the  problem  (and  they  have  made  good  headway) 

OOifiO  consideration  bo  given  to  the  problem  .of  "circulation"  existing  in  the 

atmosphere «  hP> 


I  an  intrigued  by  tlia  traatmont  of  Part  II  which  gsta  at 
Oi^'gen  aoi  ici  ancy  by  us  a  of  turbid  ant  diffualvitiae  combined  with 
tho  view  of  a  fire  aa  an  oxygon  sink.  Of  course  the  offoct  of 
buoyant  forces  on  tho  mixing  process  and,  therethrough,  on  the 
^iffusivity  may  bo  much  largor  than  tho  only  effect  allowed  for  In 
tho  calculations.,  that  of  horizontal  velocity  on  turbulent  dlffusivi- 
blca.  it  is  perhaps  accidental  that  tho  report  concludes  oxygen 
will  bo  doficient  at  800  to  2000  foot  within  the  porlmater  of  a 
f  J.rc3torm,  va  our  previous ly-reforrod- to  dittoed  notes,  p,  B-4,  which 
gives  an  example  of  oxygon  running  out  in  about  1/3  mile  from  the 
edge  of  tho  fire.  X  doubt  both  conclusions;  I  think  there  is  an 
oxygon  supply  problem  inaido  a  firestorm  area  but  not  that  big  a  one. 


For  the  record,  will  you  please  ask  Mr.  Nielson  this  onoi 
I  am  not  clear  on  hi©  calculation  of  energy  liberation.  Deaa  he 
cay  that  about  of  tho  wood  (tho  fire  "load")  appears  a»  gas  and 
tar  abovo  tho  site,  that  tills  corresponds  to  only  about  30,.  of  the 
boat  of  combuotion  of  the  original  wood,  that  since  tho  latter  is 
about  GOOD  Dtu.  par  pound  the  gaseo  from  one  pounc  of  "load"  have 
a  haat  of  combustion  of  8000X.30/.64  -  3700  Btu/lb?  la  that  about 
tho  number  by  which  the  Fuel  Gas  Generation  Rate  of  Figs,  -4-11  is 
to  bo  multiplied? 


Sincerely, 


::ch/k 


a.  c.  aottoi 
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December  24,  1964 


Mr.  John  Christian 

Project  Coordinator,  Support  System*  Rasa arch 
Or: ice  of  Civil  Dafansa,  Department  of  tha  Army 
Office  of  tha  Secretary  of  tha  Army 
Washington,  D.C. ,  20310 

Dear  John: 

While  I  was  in  Europe  last  fall  you  sent  me  a  copy  of 
an  X.R.D.L.  proposal  with  a  request  for  comment.  On  the  faint 
chance  chat  my  comment  may  have  some  pertinence  despite  the 
long  lapse  of  time,  here  it  is: 

1.  You  ask  about  the  appropriateness  of  the  study.  It  is 
not  just  appropriate,  it  is  necessary  for  a  group  monitoring 
the  Civil  Defense  Fire  Program  to  have  a  background  of  knowledge 
of  the  kind  to  which  the  proposal  refers.  Acquisition  of 

that  is  ro  much  a  pert  of  the  function  of  monitoring  that  I 
an  somewhat  puzzled  at  the  suggestion  of  the  need  for  e  separate 
contract  to  cover  it.  I  had  thought  there  already  was  a  contract 
for  oor.icoring.  Another  point  under  ” appropriateness”  is  that 
any  special  acquisition  of  competence  through  a  survey  opera¬ 
tion  j.s  nose  effective  if  it  resides  in  the  individual  having 
r'  o  pri;nc  responsibility  for  the  monitoring  operation.  I  am 
r  fliar  rs  to  the  extent  to  which  Chet  is  Martin's  function. 

2.  The  approach  and  timing.  Aa  Co  how  much  of  the  total 
picture  one  has  to  get  before  settling  down  on  e  research 
problem,  that  is  hard  to  answer.  Certainly  ouch  less  Chan 
all  of  it  if  the  investigator  is  himself  to  imitate  research 
thereafter;  broader,  but  in  less  depth  if  his  is  primarily 

a  responsibility  for  coordinating  or  oaonitoring.  If  Martin's 


objective  is  self-preparation  for  research  it  appears  to  roe  more 
sound  for  him  to  focus  in  his  survey,  on  an  area  which  meets 
the  two  criteria:  (1)  he  already  knows  quite  a  bit  about  the 
field,  and  (2)  it  has  ultimate  implications  to  the  C.D.  pro¬ 
gram.  You  can  see  from  these  coenents  that  I  aa  not  clear  on 
the  objective. 

Another  point  under  "the  approach".  I  have  reread  the 
old  X.A.  •  N.R.C.  Committee  on  Fire  Research  Program".  While 
it  is  too  broad  in  its  objectives  to  fit  C.D.  needs  directly, 
it  appears  to  me  to  offer  a  reasonably  good  framework  on  which 
to  hang  a  new  outline.  I  have  photocopied  and  enclose  a  few 
pages  from  it,  and  as  I  read  it,  1  see  such  applicability  to 
C.D.  In  many  areas,  of  course,  significant  work  has  been  done  • 
since  it  was  written;  but  most  of  the  problems  presented  are 
still  not  understood. 

3.  Is  this  the  kind  of  a  Job  the  Fire  Cossoittee  could  do? 
Definitely  "no",  as  a  committee.  Several  of  the  Individual 
members  could  be  helpful  in  spending  a  few  hours  or  a  day,  one 
at  a  time  with  Martin  or  whoever  did  the  job  -  preferably  after 
he  had  got  far  enough  to  have  partially  crystallized  his  own 
ideas  of  an  outline.  Blind  spots  could  thus  be  found,  or  chan¬ 
ges  of  emphasis  suggested.  X  would  be  glad  to  sit  down  with 
him,  and  I  think  Easons  end  Olsen  and  some  of  the  others  would. 
And  we  could  perhaps  be  helpful  in  suggesting  experts  in  specific 
areas. 

If  you  have  not  already  taken  action,  my  recoonendation 
is  that  the  job  be  done.  I  am  only  puzzled  that  it  is  not 
considered  automatically  to  be  a  part  of  the  monitoring  ac¬ 
tivity. 


Sincerely, 


B.  C.  Hottel,  Chairman 
N.A.-M.R.C.  Committee 
on  Fire  Research 

HCH:an 

cc.  to  Mr.  Thornhill 
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I  ..ra.r.  ice  to  drop  you  a  note  on  ssme  of  ny  r  eactions  to  the 
rate  r-v_  two  os  Tuesday  end  v/eunesday  mornings.  This  is  the  second 
r„v.v.;  have  attended;  the  first  nearly  two  years  earlier  at 

kivertid-.  .he  Riverside  meeting  I  was  very  favorably  impressed  with 
u..j  pro..  rot.  b»iv.w  sponsored.  At  that  time  it  was  largely  designed  to 
I :.t  rut-..  an..  dirty  answers  to  immediate  problems,  together  with  studies 
of  •..her  ~_iw  bo  needed  to  moke  those  answers  better,  both  in  the 

- iat  .  future  by  cere  gathering  techniques,  and  in  the  core  distant 

J-t-re  'ey  :_e re  careful  study  of  important  detailed  problems. 

Tees  — k,  two  years  after  too  Riverside  presentations,  I  listened 

...  ..an  av.w.  _ essentially  the  sane  story,  but  this  time  I  am  dis- 

...  ..ear. — d,  cause  two  y curs  should  nave  beer,  sufficient  to  have  cade 
•.-•ays—-  wish  she  planning  and  initiation  of  seen  of  the  core  long  range 
pa-owt,  rasher  than  an  almost  exclusive  concern  for  the  quick  and  dirty 
.a— mars.  I  detected  hero  end  there,  in  fact,  some  dissatisfaction  with 
she  lack  of  support  for  programs  which  eight  go  on  from  where  we  are  now. 

.Vs  cs.e  point,  for  example,  a  voice  in  the  back  of  the  room  objected  to 
certain  new  studies  which  appeared  to  the  speaker  to  be  a  duplicate 
: .-assment  of  fire  damage  in  competition  with  an  assessment  technique 
w..icl.  is  already  codec  up  and  operating  on  various  computers.  I  also 
l._..rd  objections  from  the  front  row  immediately  thereafter  3 eying  that 
si. a  work  was  not  a  duplication.  However,  it  sure  listened  like  duplica¬ 
tion  sc  me*.  I  have  no  doubt  that  the  present  assessment  position  will 
have  t— ay  shortcomings  and  will  need  much  new  data,  some  of  which  is 
-  .atistical  and  some  of  which  is  of  a  fundamental  mechanistic  nature, 

_r.d  r.o  doubt  the  assessments  system  will  have  to  be  modified  and  improved 
knowledge  is  occurred,  but  any  attempt  at  developing  the  ossess- 
u_.-.t  syota-  further  without  the  new  data  cud  now  knowledge  is  a  waste  of 
time  and  money,  ar.d  T  heard  several  contractors  talk  about  what 
.,-Sv.nti-lly  were  new  locks  at  port  of  the  assessment  system. 

It  I-  always  pleasant  to  fir.d  that  the  technical  work  one  hos  been 
doing  it  of  interest,  and  I  was  glac  of  the  opportunity  to  explain  some 
of  the  clt.-_nt_ry  a- .acts  of  my  fire  whirl  work  to  interested  contractors. 

This  work  has  an  obvious  bearing  on  the  discussions  of  the  meaning  of  the 
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tents  "mass  fire"  and  "fire  itorm."  It  is  always  nice  for  a  group  to  be 
able  to  get  together  and  have  a  friendly  argument  over  a  topic  of  this  kind. 
The  fact  that  such  an  argument  C3n  take  place  in  1965  is,  of  course, 
evidence  that  for  the  past  20  years,  since  World  War  II,  CCD  has  neglected 
to  do  its  homework  properly,  since  if  any  significant  work  had  been  done 
at  all,  answers  would  have  emerged  by  now  --  answers  taking  the  form  of  en 
ur.l  era  tending  of  the  effects  of  atmospheric  stability,  whirl,  and  fire 
-IvT-e  development.  While  it  is  pleasant  to  be  able  to  contribute  to  such 
-  discussion,  it  is  rather  horrifying  and  disappointing  to  find  that  one 
Chinese  graduate  student  is  doing  all  the  work  of  the  entire  country  timed 
«.!  clarifying  these  questions.  Where  is  your  fundamental  program? 

1  was  disappointed  and  disgusted  to  realize  that  the  United  States 
..ail i  does  uotr.ir.g  to  change  the  situation  for  1975  or  1935.  I  can  well 
imagine  attending  another  session  of  your,  or  of  your  successor's, 
contractors  in  1935  and  to  participate  in  another  pleasant  discussion  about 
a  possible  meaning  of  mass  fire  and  fire  storm.  What  I  am  really  complain¬ 
ing  about  is  what  I  regard  as  an  extremely  shortsighted  imbalance  in  your 
pregram.  The  parts  of  your  program  that  are  aimed  at  immediate  answers, 
parts  of  an  ad  hoc  research  nature  are,  of  course,  all  necessary  and 
I  would  be  even  more  disturbed  If  I  saw  a  program  consisting  of  nothing 
but  fundamental  research,  but  10  or  20  par.  cent  or  so  of  your  budget  must 
go  intc  fundamental  research,  or  we  will  still  be  without  answers  to 
basic  questions  10  or  20  years  from  now.  I  can  see  no  excuse  for  the 
neglect  of  the  fundamental  parts  of  the  program.  It  is  not  even  good 
engine  _rir.g  in  1965  to  neglect  parts  of  an  effort  which  has  a  potentiality 
of  leading  to  precise  answers  for  the  future.  While  I  am  glad  to  contribute 
to  the  lip  service  part  of  a  basic  program  as  exemplified  by  the  sessions 
at  the  Society  of  Fire  Protection  Engineers,  I  regard  such  efforts  as 
primarily  aimed  at  the  education  of  fire  protection  people  in  their  need 
for  wore  basic  knowledge.  Presumably  you  are  already  aware  of  this  need, 
but  your  program  suggests  that  it  is  only  lip  service. 

1  You  suggested  that  I  should  not  "hold  the  hories."  Furthermore, 

I  assure  you  that  if  you  think  the  proper  disposal  of  this  latter  is  in 
the  wastelas.cct,  it  will  not  hurt  ay  feelings  either,  but  1  do  think  your 
studies  of  problems  have  easily  advanced  to  the  point  where  certain  basic 
Studies  are  clearly  a  necessary  part  of  a  good  program  in  Civilian  Defense 
against  fire,  and  I  hope  you  will  take  contract  steps  to  implement  them. 

Sincerely, 

rf^Cri^CJi 
Howard  W.  Ermons 

h .  ;  / .  - 

c c  :  3 .  Tag  r  rj : .  i  * 

C « L *  ? o \j r  ^ xijl 
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Appendix  H 

Comments  of  H.  c.  Hottel  on  OCD  Fire  Research  Contractors’  Program 

Presentation,  17-19  May  1965 

My  general  impression  was  that  there  had  been  a  marked  improvement 
since  the  last  report  session  I  attended  two  years  earlier,  in  the  organisa¬ 
tion  and  correlation  of  the  program,  that  the  effect  of  putting  technical 
guidance  largely  in  the  hands  of  a  single  laboratory  group  had  been  in 
general  salutary,  and  that  there  was  nevertheless  evidence  of  considerable 
contracting  for  rabbit-out-of-the-hat  results,  particularly  in  the  area  of 
operations  analysis  where  a  model  of  flrespread  was  still  missing. 

In  the  narrow  technical  sense,  operations-  analysis  for  planning 
purposes  works  with  what  has  happened— with  what  we  can  infer  about  the 
elements  of  a  system,  from  past  experience  with  various  systems  cocposed  of 
those  elements— to  predict  what  will  happen  if  those  same  elements  are 
assembled  in  a  different  way.  For  example,  operations  analysis  to  decide 
where  to  relocate  fire  engine  houses  in  a  city  depends  on  (1)  availability 
of  a  large  body  of  data  on  past  city  fire  experience,  related  to  variations 
in  traffic,  equipment,  and  buildings;  (2)  the  development  of  models  (a)  of 
interaction  of  traffic  patterns  with  engine  delivery  to  sites,  (b)  of  fire 
growth  in  relation  to  intensity  of  attack  on  it  and  elapsed  time  from  ignition 
to  attack;  (3)  the  use  of  the  models,  plus  the  data,  to  reconstruct  past 
known  performances  of  past  known  systems,  to  see  if  the  proposed  model  properly 
predicts  what  is  known  to  have  happened;  (4)  the  modification  of  the  model  to 
bring  it  into  line,  and  perhaps  the  accumulation  of  additional  data  to  fill 
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out  an  obvious  blind  spot;  (5)  finally,  whan  the  model  has  proven  its  validity, 
ita  use  to  predict  the  result  of  proposed  changes  in  equipment  design,  city 
design,  traffic  handling,  or  what  have  you,  in  arriving  at  the  best  new 
combination  of  the  elements  of  the  system.  The  solution  has  validity  only 
if  either  (1)  all  elements  in  the  new  system  were  present  in  the  old  one, 
or  (2)  those  present  in  only  one  were  unimportant  in  either,  or  (3)  the 
model  is  sufficiently  sophisticated  to  allow  for  the  absence  of  the  effect, 
in  performance  data  from  the  past,  of  elements  unique  to  the  new  system. 

To  tal<  <n  infinitely  simpler  system  as  an  example,  no  fluid  mechanics 
expert  would  claim  that  any  amount  of  data  taken  on  laminar-flow  systems 
would  predict  much  worth  recording  concerning  the  performance  of  turbulent- 
flow  systems  unless  keyed  to  a  model  making  up  in  sophistication  for  the 
complete  lack  of  experience  with  turbulence. 

Our  experience  with  very  large  fires  is  quite  negligible  (from  the 
possibly  seven  firestorms  created  in  World  War  II  we  know  almost  nothing 
quantitative) ;  and  we  have  no  experience  with  large  fires  set  by  a  near- 
simultaneous  ignition  process.  We  know  so  little  about  firestorms*  as  not 
to  be  able  even  to  design  field  experiments  to  study  them.  No  amount  of 
navel-gazing  will  supply  a  systems  analysis  with  the  capacity  to  predict 
what  happens  in  firestorms  if  no  data  are  available  to  support  a  model. 

We  need  meteorologists  and  fluid  dynamlcists  supported  on  a  significant  scale 
for  laboratory  work;  we  need  top-flight  applied  mathematicians  to  get  at  the 
effect  of  lapse  rate  -  an  effect  prohibitively  expensive  to  study  on  a  full 
scale,  at  least  in  our  present  state  of  Ignorance. 

*Thls  term  is  used  in  the  narrow  sense  of  fires  which  amplify  local  atmospheric 
"circulation"  effects  and  are  akin  to  tornadoes. 
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I  am  not  suggesting  that  we  do  not  need  to  know  the  results  of 
present  systems  studies  of  what  kinds  of  problems  will  be  created  by  fires 
in  large  cities;  and  I  do  not  deny  that  many  of  these  problems  are  but 
tenuously  related  to  our  genuine  understanding  of  the  large  fire.  I  do  say 
we  are  leaving  out  of  the  program  the  facing  of  the  question  of  whether  large 
nuclear  fires  are  so  far  beyond  our  experience  as  to  call  in  question  much 
of  our  planning  concerning  coping  with  them.  And  the  peacetime  byproducts 
of  a  better  understanding  of  the  physics  o£  fire  growth  may  well  be  -  hope* 
fully  will  be  -  a  major  useful  product  of  our  civil  defense  effort. 

Another  area  of  deficient  factual  knowledge  in  relation  to  the 
construction  of  any  predictive  model  for  determining  city  fire  effects  is 
our  inadequate  knowledge  of  (1)  the  density  of  ignition  centers  and  (2)  the 
spreadabillty  of  fire  as  affected  by  building  density  and  quality.  I  am 
encouraged  by  the  work  on  the  first  of  these  areas  but  consider  it  Inadequate. 
When  a  large  fire  develops  from  a  nuclear  attack  there  will  be  a  ring  area, 
spanning  an  irradiation  impulse  variation  from  perhaps  S  to  SO  or  100  cal/cm*, 
in  which  the  number  of  fires  initiated  per  acre  is  directly  dependent  on 
the  area  density  of  ignition  or  kindling  sources.  Knowledge  of  the  coordinates 
of  the  S-shaped  curve  representing  the  probable  cumulative  number  of  ignition 
sources  per  acre  as  a  function  of  the  size  of  the  available  thermal  Impulse 
can  be  very  important  or  almost  beside  the  point,  depending  on  what  kind  of 
results  one  wants  from  a  study.  This  is  no  plea  for  knowing  the  distribution 
function  in  great  detail  or  for  using  it  in  all  its  detail  on  a  particular 
problem.  But  it  is  a  key  part  of  the  raw  material  from  which  to  construct 
simpler  models  adequate  for  specific  purposes;  and  the  systems  analyst  needs 
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all  Che  help  he  can  get  in  this  area.  With  reapect  to  the  second  Item 
mentioned  -  spreadabillty  of  fire  -  the  aid  of  fire-protection  engineers 
(particularly  from  Insurance  coopanles)  in  all  our  major  cities  should  be 
enlisted  to  map  these  cities  in  some  kind  of  graded  scale  of  vulnerability 
to  firespread.  Fire  maps  exist  for  many  cities;  they  need  revision  in  rela¬ 
tion  to  conflagration  conditions. 

I  was  extremely  unimpressed  by  one  Contractor's  fancy  block  diagram 
constituting  the  main  theme  of  the  oral  report  and  showing  how  the  Contractor 
planned  to  use  as  "Inputs"  a  combination  of  "empirical  data?'  and  "theoretical 
studies,"  leading  with  arrows  to  an  "analysis"  which  in  turn  led  to  "outputs" 
labeled  "build  models"  and  "determine  implications'."  How  many  thousands  of 
the  world's  problems  are  covered  by  so  general  a  diagram'.  Who  can  pass  on 
whether  anything  will  come  of  it? 

It  is  difficult  to  consent  on  whether  the  effort  is  well  balanced. 

An  analysis  of  some  25  of  the  2500  Series  on  Plre  Effects  and  Protection 
indicates  that  they  can  be  divided  into  some  6  categories:  fire  behavior; 
assessments  of  weapon  capabilities,  urban  vulnerability,  hazard  and  expected 
damage;  fire  surveillance  and  communication  of  information  during  attack; 
rescue;  equipment  development.  The  size  of  these  programs  not  being  indicated, 
there  is  difficulty  in  concluding  much  about  the  balance  of  effort.  No  one 
can  deny  the  significance  of  the  items  as  listed.  As  can  be  inferred  from 
my  earlier  comments,  I  believe  the  program  is  weak  in  the  area  of  fire  be¬ 
havior,  though  I  sympathize  with  the  coordinators  on  the  enormity  and 
complexity  of  the  overall  C.D.  problem. 
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Duria:;  the  W.nr,  I  had  responsibility  1  or  NDRC  research  planning 
basic  to  incendiary  bomb  development  and  assessment  of  fire  effects  oi  pro¬ 
posed  raids.  We  felt  time  was  so  precious  that  the  work  on  understanding 
how  bombs  Ignite  wood  and  on  hew  fire  spreads  was  cut  short  In  the  interest 
of  getting  on  with  bomb  development  Itself.  We  paid  the  price  of  having 
later  an  inadequate  basis  for  convincing  the  military  that  we  could  In  fact 
estimate  bomb  effects,  and  at  war's  end  were  engaged  in  projects  belonging 
at  war's  beginning.  Fortunately,  we  had  developed  aome  good  boobs,  but  the 
lesson  was  driven  home  that  with  ail  our  experience  we  did  not  understand 
the  process  of  Ignition  and  fire  growth.  Wfe  know  more  about  It  today,  but 
we  don't  begin  to  understand  large  flrea. 

January  1966. 
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-*-•  1’ra  i_.*ics  Celts,  ire  el  chat 
listicasl  Aesdeay  of  Ccicusea 

•  rwStwiXJbC^)  0,0# 


T..is  latter  ia  to  ats.uaiut  you  with  coca  of  tho  post  octior.3  of  theS 
Csssiiisa  cn  Tiro  ilssesrch  of  the  Uetloaal  AcocScsy  of  Scieiicoo-IIctienol 
/.tessreh  Cs-nsil,  atd  to  resfcata  ito  pooitioa  with  respect  so  £iro  ro soared, 
seftivitics  under  tfco  Curosu  of  Standards.  Xa  order  Chat  too  Eurcaa  have  a 
clear  picture  cf  chs  position  of  our  OooatCteo  it  fa  requested  chat  thl9 
1  .ter  te  cranneitcad  to  2r.  A.  7.  Aotia,  Director,  Hat  local  Bateau  of 


V.  ...v.  -"sllt-vi  a  chrssolojy  of  bschsrcuad  facta: 

1.  la  ICJI,  the  ttaanlfttea  ca  Fire  2ocaarch  prepared,  of  tor  eateuoive  study, 
a  w.  ra.-ar. ;.I  dire  hasasrch  r-ro^raa”  daaicaaU  to  cacourc^o  core  bade  studies 
si  s..e  aatnve  cf  ‘•uni deadly"  csnbuccioa.  1ft  proposed  £  core  effective  use 
ad  ...  ..-v.  :3...Io  ci  fluid  uatTiadcu,  chccfcal  kiceiica,  applied  saatbamtica. 


•  C»  wv*«  V»t  4 


2.  ’da.  1  id. >9,  the  Ccnsiattca  invited  individual  scientists  and  CACjineara  end 
re-tan:'..  l_._-r_-o._oj  with  n  successful  record  of  research  in  controlled 
ea-ba  scion  to  a_a__t  research  prcyseola  in  the  fire  ares.  These  vara  appraised 
no  the  direction  cd  the  C-ud-ttce,  end  raccarrsidatioaa  were  made  for  support  of 
.  •  ;i  ~2  c.  .  i  t  y  the  yai.r.nui  icicr.ca  foundation. 

3.  In  loc_d.v.r  ielb,  cha  Ca.icifttc3  presented,  to  a  pvoup  representing 
—  .t  u_,  .neieu  interested  in  dire  and  celled  together  by  Dr.  till  lias, 

defease  »\_eiaar  to  the  rreaid_.it,  its  ’Vrspoaed  Fire  flccesre:*  iro^ran.'’  Tins 
Cased,  tree  rcocn_a:adad  <1>  c::pe:»dature,  at  an  initial  rate  of  $103 ,003/yeer , 
ad  da.. da  to  uuy.cvt  deed:. -snarl  fire  research  ftlirer^Iraut  the  nation  and  under 
Cwusraea  vith  or  ;,:rt  dree  one  of  th3  Anesd  Cervices  Ceaearch  Offices  or  the 
..:  l-saal  daier.ee  rsan.'__iaa;  <a)  eir.ar.di  turn  of  an  additional  $2, 2C0 ,010/year 
:r.  in-'.nu-e  reaenad.:  by  yjvenrei t  e^encica  intcrcstod  in  fire;  (3)  the 
da  •-■nation  of  a  Fire  ?...  search  Arcacy  deed  the  linos  o£  the  United  Kingian  Joint 
darn  iswtnreu  Crjsniratiea. 
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4.  Dr.  hillian  appointed  an  ed  hoc  Ccardetco  of  fibvsrensn t  chancy 
representatives,  chuirannned  by  iir.  Gerald  Gnl lather,  Co  reply  to  the 
proposals  of  the  (toitica  on  ?iro  Ro scorch* 

5.  The  Gallajher  Comitcca  cat  oo  February  7,  1939,  It  concurred  in  the 
desirability  of  ioplanancirr;  rcconneadstion  I  of  tho  Co_e:d.tteo  on  Tiro  He  Gear  eh, 
endue  the  as~i3  c£  o  single  n^ancy;  end  it  rocosacndcd  that  the  progress  be 
c-mlaisterad  by  tha  In  rear  of  C  tender  do,  with  a  line  lean  in  the  Inrcsu  of 
Standard's  bad -as  after  ficjel  'C3,  Cn  raoossssadsfcloa  3,  it  eic'pstcd  that 

aha  rave  an  of  Standards  ceordiasto  research  under  rcuonsaadstion  1  end  jjLva 
leadership  is  developing  an  improved  system  for  dissemination  of  fire  research 
results,  that  the  National  Celebes  foundation  support  basic  fira  rcsaorch  end 
j  writs  conferences  devoted  to  it*  On  recccxaeadstica  2  no  action  was  Cohen, 

■  .  nauably  bccauao  capons  ion  of  in-bcuso  fire  roes  arch  by  various  agencies  vao 
-•i  vsluered  thair  own  decision*  It  was  emphasised  that  implementation  of  rccoc- 
:  ..v._  .lien  1  should  in  co  way  licit  tho  ri£jit  of  any  chancy  to  carry  out  a 
y.'u^via  rsspoasiva  to  ito  awn  needs. 

yellowing  the  rececnaacdatica  of  tha  Calla^wr  Contittau,  tho  Office  of 
vivil  and  Defence  Kobilizsti.cn  end  the  Separcaant  of  Defense  transferred 
v  U3,533  for  fiscal  *03  to  tha  Duress  of  Standards  for  support  of  cut-of-houso 
basic  fire  research* 

V.  In  July- August  1961,  the  Committee  on  Fire  Ee search  eponsored  and  the 

National  Gaianoa  Peundstion  financed  a  "Study  of  Piro  Fceblcas"  by  ooaa  23 
sciontisto  end  ea^insers  gathered  at  foods  Hole,  Ton  resert  of  that  "rasp, 
ib'.G-hr.C  Vublication  Ho.  569,  called  attention  to  tho  aitiSo  expenditure  of 
funds  on  fire  research  compared  to  the  U.  S.  casual  fire  loss  of  dbcut  3  billion 
o-  _  lairs  -  about  1%  of  tha  cross  national  product,  Tha  ’feeds  Hale  group  recta- 
cier.ee d  euiablichaant,  within  tho  ctructuro  of  the  Federal  Coverrrxat,  of  a  Fire 
•Group  respeasiblo  for  maintaining  a  balanced  cad  integrated  effort  on  firs- 
related  rasonrch,  and  operating  cn  a  first-year  budget  of  03,003,003  c  upending 
ultimately  to  perhaps  three  tires  that  cnouat.  Detailed  rsccnsandstioas  vara 
made  concoraiiig  activities* 

d.  In  October  1961,  tha  Cemittea  on  ?iro  ho search  expressed  its  approval  of 
tea  su-eat r  study  racoauandatioa  to  establish  a  Federal  Fira  Group,  and  srrengad 
the  ^reposed  activities  ia  what  it  considered  an  order  of  iziporteaca,  It 
err.; lured  that  fundamental  research,  statistical  studies  of  factors  in  fire 
control,  operational  studies  of  fira  fitting  and  profire  planning,  end  controlled 
"cams*'  of  condasnad  structures  and  selected  forest  areas  enrited  first  attention. 
Cue  position  cf  tha  Cencittea  way  transmitted  to  Dr,  wiecaer,  Chairman  of  tha 
Federal  Council  for  Science  end  Technology. 

9.  In  October  1961,  tin  Gulls”hor  ad  hoc  Committee  was  rareested  by  P.C.S.T. 
to  rev-eu  anJ  evaluate  the  foods  t:elo  Study  Group's  rccoaumndations,  Tlus  ad 
hoc  Co— -ttca  made  tln>  Sollc-jin~  cement  renarhs: 
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•  *V.j  sr.£ic;ttl  pr ablest  of  fire,  psrticulerly  in  respect 
a.’.u  ir.sustricl  Cir:a,  rarita  -rich  coro  oor  ictus  attoniit 


to  urban 
oa  from  tho 

recusal  tovanwsat  tfcta  it  has  received.  If  •«  (increased  effort) 
*****  ls  to  succeed,  it  ia  c^rccd  that  it  oust  bo  Given  substantial 
organisational  ctctura  in  the  Federal  structure,"  After  presenting 
«pamta»  tho  Cxmltteo  concluded*  "It  is  recoasendod  that 
t.'^ra  co  established  ia  the  Reperteont  of  Ocereerco  a  Pirn  Office 
\rith  a  doer  statcrcrC  or  tsissica  oiosd  at  ccccc.il ishaaat  of  the 


io  recconcbj 


perhaps  3  tires  this  cua  co  tho  psogrea  davolops  —  „„ 

x*  **  cx-setiva  organization  io  developed."  "it  ia  rccosrsa-iad 

t!;et  tho  Dopartcant  of  Cosrasrcs  aoeh  aa  impropriation  In  FY  ’62 

S^nS^SSK?88  md  atc£SiaS  tad  in  n  *63  an  appropriation  of 
|000s 

'•  In  yc^°^T  *°«*  representatives  of  the  Coooitteo  on  Fire  Roccerch 
w.'pecred  bc-ora  tho  Fedora*  council  on  Science  <nd  Techaolocy,  Dr.  Wicsaar. 
c..n-rexn,  i^d  ce^  rccceuouectioaa  cibaeeaCially  corrcspcndinG  to  those 
en  w:us  toouc  ».ola  *.epo rt,  TvO^casa  at  tho  caetlnG  uas  favorable  to 
-..creased  fire  research  activity,  Responsibility  for  carrying  out  tfca 
rccoccoaaationc  node  was  assigned  to  the  Dopartacat  of  Comerco.  ehich 
iwCC3f  assigned  tho  responsibility  to  the  Eurucu  of  Stca<larcl3. 

11.  In  Also  *62,  after  tho  \:codu  ’dole  Report  bad  boon  ia  print  lc*  •  o.-*  .-•» 

(a  G»up  of  22  fire  en^ertc  ndvielr- 
•f.v4/r  03  Research)  vso  convened  to  evaluate  the  r.r.'O***- 

present,  including  tho  Canaittco  oa  Pita  Rocasrch/lv). 

uag>~”°  cctloo  -  via.  eaet  esaer 

e';-;  :;;,"  c-  a*****.  ua-^-uca  TOti^  0= 

f - 3  *  *'T  3  y°*0  -^cen^r.uut.ionj  concerning  the  detailed  nature  o' 

one-third  o^a  Liters. 

uith'n  Q  -iro  Group,  U  fscorcd  tho  gccotsasdatiea 

uith  a  ia  weeding*  6 

'??•-??  5rt~“?  ?,***  Cwsaltt«  oa  Research  of  the 
i:.*T"v  vs.o..eiL  -p>0-ntea  frea  00003  the  Fire  Eeccsrch  Co-ife’-anas 

°*  Vhici  W3°  with  a  federal 

- VXH  ^  one  usy  or  another  ia  firo  research. 

-v.  L.  yhj.-e,  wuLim,  to  consider  the  of  feet  of  Che  proposed  creation  of  a 

‘1hC;r*?,°r  P“?  r'-;frci  «H-  on  tb.  p«och  eederd  ^e°'j 
?fr  *Ua-^“7v”^  r  -0'^,  3  “  eoxaefba  oa  InsorriJctc  preset 

c‘Fch;.t-:/  tha  *?»*«««  <** «  «*»  ^socrcu 

u^i..Cw  uo — c  i-  cssacicce 
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13.  The  Sstloaal  Buxcax  of  Standards  In  thsprcparaOon  o_  it*  bud^-t 
ncisczct  iaa&a  froa  congress  in  K  *02  end  '63  both  to  p*<~  u?  f J*1 
^iST&TSa  SLust>rcgrsa  cad  to  migrant  It#  own  modest  fin  roccar ch 
c  ’jjrs.  year,  however,  the  rrsuat  allocated  by  Congress  represented  • 

reduction  of  the  total  budget  requested  ca d,  accordingly  ,  t«n  prc^occd  <3f 

pracioa  of  the  fire  rcssarch  program  vaa  not  of  fccecd.  <PG>*«j drlseo 
trr^n-cr  of  foods  la  continuously  dacreeoing  asoants  bawn  <mabl«a  KSS  Co 

V-vj.  ;  isSKQ  a  r ssdast  cut-of-bousa  fira  research  program.)  cor  Fx _ <&, 

ffgg  zcsassA lira  ito  wss’  xenoved  by  actlca  of  the  Swccaaitcec  oc 
»s^  oo  fjrrppr*  oea  of  tha  Bouts  of  Bopcc  xorstr.tives ,  Eighty- 

Sighth  Congress,  First  Sesoicc.*  The  unfavorable  action  of  Congress  re¬ 
floated,  is  pert,  tha  view  of  an  organised  opposition  to  tha  proposal 
of  thn  ts’nrtxat  of  Gx  narco,  sotohly  by  tho  Uattionol  Board  of  rite 
Ur.dan.Ti taro  anJ  tha  Kstional  7iro  Protection  Association.  For  FY  65* 
tha  get cti  of  Standards  included  no  out-of-houeo  fire  research  item  in 
ita  budget. 


Yliio  cccr»lotcs  cho  listing  of  cvcnto  ocoociatod  with  tbs  attempts  of 
-v*  Caaialttcs*  on  Firo  Research  to  strengthen  basic  firs  research.  The 
Co  aalttco  wishes  c ctj  to  ousnsri so  Its  vlcus  end  beliefs  oo  this  subject* 
fcrmlatcd  slouly  by  sons  years  of  careful  osaosnaant  of  tho  stable  of 
both  fundamental  and  applied  firo  research  in  tho  United  3totes  and  absoadt 

1.  Fira  Groups  identified  with  fedsral  laboratories  as  veil  as  private 
industry  end  charged  with  responsibility  for  improving  our  technics  of 
firo  prevention,  detection,  and  entinguisbneat  cast  identify  Choir  progress 
closely  with  tho  direct  solution  of  pressing  problem,  cad  their  budgets 
usually  depend  on  their  apparent  short-term  progreos  in  solving  sieb  problana. 
This  oases*  it  difficult  to  give  sufficient  priority  Co  tho  continuing  develop- 
zxat  of  tha  fundamental  un  ^iratandiag  of  firo  phenomena. 

2.  Thera  ia,  in  the  'Jaitod  States,  no  federal  or  other  cgsacy  engaged  in  a 
study  of  tho  basic  phenomena  of  f--*  comparing  favorably  with  tho  British  effort 
undsr  tha  joint  Firo  Research  Organisation.  A  first  effort  to  correct  this 
inbslcnca  caa  tha  funding  by  tho  National  Science  Foundation  of  research  pro¬ 
posals  selected  by  tha  Cosxaitteo  on  Fire  Research  ia  1950-59.  This  effort 

US3  quite  email  aid  contiraics  at  a  vary  low  level.  Similarly,  tha  total  U.S. 
effort  ia  fire  phaacaaaa  research  ia  insignificant  coopered  to  our  effort  ia 
fundamental  ra search  ia  other  carparablo  arses.  Tho  ratio  of  basic  to  applied 
research  is  well  below  that  ia  weather  foracaotlng,  space  travel,  weapons 
developeent. 


*Sea  Ueax lags  before  a  Sabcoaaittca  of  the  Oocraitteo  on  Appropriations, 
Ueuce  af  Representatives  (Departments  of  State,  Justice,  and  Conner  ca, 
tha  Judiciary,  cad  related  agencies)  for  1904,  pp.  S&8  ff. 


Best  Available  Copy 
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3.  Iks  relatively  lorj  effort  of  InJuttrUl  laboratories  is  primarily 
co&eataoi  with  teaditta  fzro  previous  of  industrial  clients  cad  tho 
lcaamco  iniiotry.  Tko  proportion  of  tha  work  of  thaoo  ordeal  ration* 
that  io  (tttacud  to  basic  raeonre h  deco  not  aoot  the  U.S.  need*  for  long* 
rci-gi  £u.va3i2atal  reward:  cn  tiro.  Modern  inotrucontat ion  is  expensive , 
cast*  cue:  bo  perforaod  in  part  in  tbe  laboratory  and  in  part  oo  a  large 
scale,  fuc-.-aatal  raoearch  dooo  cot  hove  a  gparaatcod  date  of  payoff, 
end  tin  research  progreu  cunt  receive  steady  support  over  a  vory  long 
period  of  ties.  Haitbar  privnto  iadiatry  oor  the  sunicipal  and  etata 
fire  organizations  can  be  reasonably  orgartnil  to  support  oieb  work. 

4.  Iba  national  Firo  Protection  Association  is  Nan  international 
etonk^bouM  of  fire  proven t ton  infotaatloo,  fire  fitting  proce&ires, 
firo  •;  .*stcction  cathode  and  analysis  of  fire  ayorisoco."  It  is  interested 
in  fjndnnantal  roseorcb  but  hns  no  provision  for  fcodtoj  It*  XJt*  pMte 
cotccr.s  end  tha  activities  of  its  133  cooolttass  node  cp  Icr^ Z?  *>- 
resantetivea  froa  industry  are  of  high  value.  It  edits,  sad  war 

a  Firs  Protoction  Uc-Rdbcolt. 

Toe  position  of  tha  OTFA  on  tbs  pxopoesd  Bureau  of  Standards  proposal 
io  ocaoriaad  in  tbe  following  quotation  froa  a  stotenont  of  its  General 

ilcaagor: 


"'..’a  would  observe  tkot  much  firo  research  Is  presently  being 
conducted  by  various  federal  governaent  deporczocnts,  by  private 
research  laboratories,  end  by  nany  industries.  Certain  fundo* 
cental  rcccarch  in  firo  eight  well  bo  undertaken  by  tbe  Fire 
Research  Section  of  the  national  Bureau  of  Standards,  but  this 
in  our  opinion  would  not  involve  tho  osteins  up  of  e  new  widespread 
rose  arch  prograa  as  euggeatod  in  tits  proposal.** 

5.  Tha  Forest  Sarvice  1*  engaged  in  a  relatively  sophisticated  study  of 
the  aechnalsa  of  fire  spread  and  has  acquired,  in  savoral  of  its  laboratories, 
personnel  fully  capable  of  effective  basic  fire  research.  There  1*  no  counter* 
_  rt  of  ehia  activity  in  the  important  area  of  urban  fires  and  urban  fire 
hazards. 

0.  Che  Curacu  of  Standards  in>bouse  rose  arch  ou  firo  is  of  good  quality 
but  qulto  ssali  in  total  ccguicuda  eexparod,  for  eraaplc,  to  oithor  of  tbs 
two  largo  Critioh  activitioc  *  the  Fire  Ec coarch  Station  at  Borohan  Wood 
or  tha  Safoty  in  Mines  Station  soar  Sheffield. 

7.  Tho  biggest  opportunities  for  reduction  of  national  fire  losses  lie  in 
coro  effoctlve  use  of  proc.ct  knowledge ,  cad  existing  organizations  active 
io  the  area  of  education  ore  to  bo  strongly  cnoouragad. 


0 


3«  Sh®  Sarszi  of  Standards  uao  not  ablo  to  ooovir.co  Congress  of  tho 
L'-\j€Xtuzr.c&  cf  oupportins  it®  proposed  progress  of  firo  re so arch  for  FY  *64. 

■3  Surer®  nuods  and  should  be  given  technical  assistance  In  it*  presea* 
catioa  of  future  prograaa  in  fiwlsuntal  firo  resoorcl*.  Its  progroa  in 
fire  ra  attach  dess  cot  equal  its  efforts  in  othor  oajor  areas*  Future 
plans  far  dev sloping  an  uadarctsading  of  firo  should  include  s  laboratory 
'.uildlagt  •vipnsot  cod  staff  cocparablo  to  tto  Ouroau's  Boulder  ,  Colorado 
roiCiufch  so  radio  propagation  cad  ctnospboric  etudieo* 

9#  that  M  core  vigorous  national  attack  is  needed  on  tha  fire  problca  is 
Indicated,  not  only  by  tha  1933  U.S.  total  asmcl  loss  of  11,800  lives  sad 
4  billion  dollars*  but  also  by  the  following  reports  of  losses  based  on-  tbs 
KCTA  Ljgrtcrlv.  October  1964. 


I'udber  of  firos  por  year  per  oillloo  population 


Annual  direct 


Aircl  deaths 


Uaiccu  wwCtoj 

Second 

mCw  fcclssd  (1> 

5,003 

Third 

CCm!U^i 

4,400 

dollar  loss  per  psrsoa 

Highest 

United  States 

$9.5 

Second 

Ccncdn 

7.U 

Third 

Australia  (2) 

6.2 

frou  firo  per  oillion 

Ul^vsst 

Uni cad  States 

62 

Second 

Canada 

29 

Third 

United  Singdoa  <3) 

18 

Although  cccrparlaono  arc  difficult  bocauso  off  diffaroaeos  in  reporting 
prccaaarao,  national  wealth  eubject  to  firo  loss,  quality  of  firs  protection, 
travailing  construction,  and  cccial  ettitudao  toward  firs  prevention,  tkero 
~o  no  basis  in  this  table  for  satisfaction* 


vl)  Firs  Pep or tract  calls  only. 
Ci)  Duilding  fires  only* 

(5)  1962  figure. 


-"as  above  views  of  tha  Cc — .caaa  cu  Tire  .iaca-rcu  lead  it  to  calx  tha 
'alla-icg  ruccsa.y.»datio:;s : 

1.  Tha  tureen  of  Standards  chould  put  into  its  budget  an  itew  of  signifi¬ 
cant  also  -  cuffidcct  to  support  25  to  50  rcccar;h  Juopio  to  start  -~to  * 
ccver  out-of-bouca  and  in-houce  fur.deructal  retcarch  o.i  fire,  to  publish 
and  interpret  tho  significance  of  its  fire  rcaaaruh  findings,  to  ha  cognisant 
of  otter  fire  research  activities,  and  to  encourage  and  aaaiut  in  tho  iater- 
chcago  of  _irc  research  inforuaii:  n. 

Best  Available  Copy 


2  r^rcca  of  ifaald  inJicata,  by  a  ytr-ac  cc»d  • 

J.  ..-1  j^.-Vly  pzz-.szod  jafcaia  before  Cba  /^?so?riaticAa  Cc^.— c^»  .  ,v,,. 

ic  ia  cea«i  o£  a  vic®*,'cu3  loss-raajo  fir®  rccaarbu  pMuO* 

►wj  c£  vital  ICrQ.saaca  to  ^  national  volfaro. 


w  ♦ 


T£J  Saraai  of  Staa^cia  cbsuU  cads3  <*  least  oco  eblc  r90°*r^r- 
*  -  -^is  tfca  preparation  of  tic  italic  of  IES  cttoc*  °?  va^J*  J1” 

Ja-JUa*.  i»S>  b»ic  onU  £.vllc<l|  ea4  a^al<>“»  S^fST tuScial 

dl  tiaea  to  civa  yriozicy  sates  various  probloao  in  tea  ovaac  oi 
ZZj£uaL£s  JklUhU.  aS  plowing  *o»W  bo  cccocyaioC  ^  ;  cl«r 
of  to  Ca  procro  fit.  into  tho  ««*-oU  -win  of  tbo  nation. 


H«  C.  Hot  col,  Chalmoa 
OooBitCoo  on  Fir*  Boaoarch 
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FIRE  PROTECTION  ASSOCIATION 

!  IIICUTIVf  OMICIi  40  tATTIITMAICM  ITIIIT.  IOITOM.  MASSACNUtITTS,  U.  I.  A.  Illlf 
J  OrruU'dlftt  •  IntTpfUi  iMO  .  44I47M  Wr»*<  D«  417 


Professor  3.  C.  Hottel,  Chairman 
NAS- NS C  Committee  on  lire  Research 
2101  Constitution  Avenue,  N.  V. 
Washington,  D.  C.  20418 

Dear  Hoyt: 


fern 


I  feel  that  the  letter  you  have  drafted  to  the  President  of  the  Academy 
misleads  him  as  to  both  the  nature  and  urgency  of  the  fire  problem.  If  you 
send  the  letter,  please  send  with  it  this  letter  to  register  points  I  am 
sure  he  vould  like  to  know  about.  Please  send  with  your  letter  the  original 
of  this  one  as  I  would  like  Dr.  Seitz  to  see  the  list  of  organizations  which, 
through  membership  in  the  National  Fire  Protection  Association,  are  supporting 
work  on  fire.  This  list  is  on  the  reverse  of  the  NFPA  letterhead,  so  I  aa 
sending  you  an  extra  copy  of  this  letter  for  your  own  file. 

V 

In  the  list  of  events  you  cite,  the  National  Fire  Protection  Association 
and  its  Interests  are  deprecated  as  somehow  sub-scientific.  I  would  like  Dr. 
Seitz  to  ’.enow  that  NFPA  was  organized  "to  promote  the  science  of  fire  protec¬ 
tion,"  60  years  before  the  Academy's  Committee  on  Fire  Besearch  was  appointed. 
NFPA  has  defined  122  major  subject  areas  of  the  fire  problem  and  has  technical 
committees  for  each.  The  Association  has  developed  a  rich  technical  literature 
and  by  meetings  and  discussions  and  publications  provides  for  an  effective  ex¬ 
change  of  scientific  and  technical  information.  The  Association  has  1,414  per¬ 
sons  presently  serving  on  technical  committees  and  over  20,000  members. 


A  majority  of  the  Committee  are  combustion  scientists.  I  think  you  regard 
it  as  axiomatic  that  persons  familiar  with  controlled  combustion  can  contribute 
to  the  solution  of  problems  of  uncontrolled  combustion,  but  I  do  not  think  that 
this  necessarily  follows.  The  "Fire  Besearch  Program"  you  identify  was  hardly 
"extensive  study"  in  comparison  to  the  attention  people  associated  with  the 
NFPA  have  given  fire  research.  The  proposed  program  is  narrowly  orientated  to 
combustion  science,  but  the  real  significance  of  the  fire  problem  lies  in  the 
fact  what  there  is  practically  no  human  activity  which  it  does  not  touch,  nor 
any  science  which  does  not,  to  some  degree,  apply  to  it. 


One  paragraph  of  your  letter  observes  that  the  proportion  of  work  of  in¬ 
dustrial  laboratories  that  is  devoted  to  basic  research  does  not  meet  the  U.S. 
needs  for  long-range  fundamental  research  on  fire.  The  Directory  of  Fire 
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November  20,  196^ 


Research  prepared  for  the  Committee  on  Fire  Research  shows  about  100  agencies 
in  the  U.S.  with  some  fire  research  interest  and  capabilities  and  about  a  °**n 
with  major  plants  and  personnel.  Tour  general  statement  about  basic  research 
is  unsupported  by  any  real  appraisal  of  the  basic  research  done  by  indiri  uais 
associated  with  these  agencies  or  by  the  hundreds  of  other  agencies  associa  e 
with  private  industry.  If,  regardless  of  where  it  is  done,  the  total  of  fun- 
daseatal  research  is  inadequate,  this  could  be  true;  but,  otherwise,  the  states 
neat  Is  a  condoanation  of  industrial  laboratories. 

I  do  not  think  that  fire  research  is  effectively  promoted  by  having  a  single 
center.  A  single  center  would  tend  to  discourage  work  by  others.  Also  at  a 
single  center,  work  is  not  exposed  to  competition.  In  place  of  a  single  center, 
which  the  British  have  chosen  to  provide,  the  U.S.  has  many.  It  is  true  we  do 
not  have  its  counterpart  under  one  management,  but  we  can  much  more  than  match 
it  in  respect  to  number  and  competence  of  scientifio  personnel  and  in  plant  and 
equipment.  Our  fire  research  effort  has  a  vitality  unmatched  anywhere  in  the 
world,  even  when  recognizing  the  outstanding  individuals  in  the  British  and 
£..  .*  icnisrs.  Cur  superiority  lies  in  the  fact  that  our  efforts  ere 

dependent  on  more  than  one  manage  sent  and  on  a  variety  of  interesta  and  uoiiva.— 
tlons  which  produces  a  healthy  and  vigorous  program.  Tou  fail  to  reveal  that 
the  Britieh  have  uried  to  avoid  the  perils  of  single  management  by  an  arrange¬ 
ment  where  the  British  fire  insurance  companies  share  the  management  and  support 
of  the  British  organization  with  the  government. 

The  use  of  statistics  indicates  that  the  Committee  is  thinking  of  specif¬ 
ically  oriented  work  which  would  necessarily  be  development  research  and  testing. 
Yet  at  the  same  time,  these  are  distinguished  from  fundamental  research.  Thers 
is  confused  argument  in  this.  Furthermore,  the  statistics  of  fire  losses  you 
have  quoted  from  the  October  1964  NFPA  Quarterly  are  particularly  misleading. 

The  article  specifically  stated  that  the  figures  should  not  be  used  as  you  have 
used  them.  Comparisons  between  countries  on  the  basis  of  the  figures  you  have 
used  ere  not  only  "difficult,"  as  you  say,  but  quite  improper.  Also,  fire  losses 
have  been  materially  reduced  in  the  U.S.  The  annual  figures  are  only  a  fraction 
of  what  they  were  a  hundred  years  ago.  With  respect  to  both  life  and  property 
exposed,  the  losses  are  less  than  half  what  they  were  40  years  ago. 

I  would  not  like  to  see  the  NBS  fail  to  get  support  for  appropriate  work 
because,  at  the  urging  of  the  Fire  Research  Committee  and  the  Academy,  it  asks 
for  an  open-ended  program.  The  figures  suggested  by  the  Summer  Study  of  three 
to  nine  million  dollars  and  in  your  letter  for  25  to  50  research  people  are 
literally  pulled  out  of  the  air.  The  recommendations  expressed  by  your  letter 
could  lead  the  NBS  to  compete  with  numerous  existing  programs  by  other  govern¬ 
ment  departments  and  private  industry.  I  heartily  concur  with  the  idea  that 
the  NBS  should  put  its  best  foot  forward,  but  if  it  asks  for  a  program  beyond 
its  immediate  capacity,  it  would  be  regarded  as  an  attempt  by  government  to 
supplant  private  fire  research  agencies.  However,  the  fire  research  agencies 
of  other  government  departments  can  support  NBS  work  to  any  degree  they  consider 
appropriate. 


Sincerely  yours, 

Horatiq/fiond 
Chief  Engineer 


EB:lq 

Copy  to  Members  of  Committee,  D.  W.  Thornhill  and  Dr.  R.  M.  Fristrom 
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THE  NATIONAL  ACADEMY  Of  SCIENCES  b  a  private,  honorary  organisation  of 
wore  than  700  scientists  and  engineers  elected  on  the  basis  of  outstanding  contri¬ 
bution  t  to  knowledge.  Established  by  o  Congressional  Act  of  incorporation  signed 
by  Abraham  Lincoln  on  March  3,  1163,  and  supported  by  private  and  public  funds, 
the  Academy  wo rU*  iv  further  science  ord  its  use  for  the  general  welfare  by  bring¬ 
ing  together  the  most  qualified  Individuals  to  deal  with  scientific  and  technological 
problems  of  brood  significance. 

Under  the  terms  of  Its  Congressional  charter,  the  Academy  ii  also  coll*d  upon 
to  act  as  an  official— yet  independent— «odviser  to  the  Federal  Government  in  any 
matter  of  science  and  technology.  This  provltkn  occounts  ft*  the  close  ties  that  hare 
always  existed  between  the  Academy  and  the  Government,  although  the  Acodemy 
b  not  a  govern  me  r  cl  agency  and  Its  activities  are  nor  limited  to  those  on  behalf 
of  the  Govern  men 

THE  NATIONAL  ACADEMY  OF  ENGINEERING  was  established  on  December  5,  If 64. 
On  that  dote  the  Council  of  the  NoHonal  Academy  of  Sciences,  under  the  authority 
of  Its  Act  of  Incorporation,  adopted  Articles  of  Organisation  bringing  the  NoHonol 
Academy  of  Engineering  Into  being,  independent  and  autonomous  in  its  organiza¬ 
tion  and  the  election  of  Its  members,  and  closely  coordinated  with  the  Notional 
Academy  of  Sciences  in  Its  advisory  activities.  The  two  Academies  join  In  the  further¬ 
ance  of  science  and  engineering  and  share  the  responsibility  of  advising  the  Federal 
Government,  upon  request,  on  any  subject  of  science  or  technology. 

THE  NATIONAL  RESEARCH  COUNCIL  was  organized  at  an  agency  of  the  National 
Academy  of  Sciences  in  1916,  ot  the  request  of  President  Wilson,  to  enable  the 
broad  community  of  U.  $.  scientists  and  engineers  to  associate  their  efforts  with 
the  li  rted  membership  of  the  Academy  in  servire  to  science  and  the  nation.  Its 
members,  who  receive  their  appointments  from  the  President  of  the  National  Aca¬ 
demy  of  Sciences,  are  drawn  from  academic,  industrial  ond  government  organiza¬ 
tions  throughout  the  country.  The  Notional  Research  Council  servos  both  Academies 
In  the  discharge  of  their  responsibilities. 

Supported  by  private  and  public  contributions,  grants,  and  contracts,  and 
voluntary  contributions  of  time  ond  **<v>  by  severe!  thousand  of  the  nunon's  lead¬ 
ing  scientists  ond  engineers,  the  Academies  ond  their  Research  Council  thus  work 
to  serve  the  national  interest,  to  foster  the  sound  development  of  science  and 
engineering,  and  to  promote  their  effective  application  for  the  benefit  of  society. 


THE  DIVISION  OF  ENGINEERING  AND  INDUSTRIAL  RESEARCH  is  one  of  the  eight 
major  Divisions  Into  which  the  National  Research  Council  is  organized  for  the  con¬ 
duct  of  its  work.  Its  membership  includes  representatives  of  the  nation's  leading 
technical  societies  as  well  as  a  number  of  mcmbers-at-large.  Its  Chairman  i$  ap¬ 
pointed  by  the  Council  of  the  Academy  of  Sciences  upon  nomination  by  the  Coun¬ 
cil  of  the  Academy  of  Engineering. 


THE  COMMITTEE  ON  FIRE  RESEARCH  functions  within  the  Division  of  Engineering 
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